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0
00:00:03.525 --> 00:00:06.545
All right, welcome everyone to our ATAR notes

1
00:00:07.055 --> 00:00:09.185
chemistry one two lecture

2
00:00:09.405 --> 00:00:13.105
for our January lecture SE January January lecture series.

3
00:00:13.105 --> 00:00:16.465
Apologies. Today we'll be covering a unit one headstart.

4
00:00:16.465 --> 00:00:18.265
My name is Josh, uh, and welcome.

5
00:00:20.925 --> 00:00:24.305
Uh, just to start off, uh, once we get in, um,

6
00:00:24.685 --> 00:00:25.745
I'd like to thank ATAR notes.

7
00:00:25.745 --> 00:00:27.665
First of all, um, these are obviously run

8
00:00:27.665 --> 00:00:28.785
by, run by ATAR notes.

9
00:00:28.785 --> 00:00:31.905
And ATAR notes has been around for a, a very long time.

10
00:00:31.905 --> 00:00:34.545
They've been around since about 2007.

11
00:00:34.925 --> 00:00:37.505
Um, and they have a variety of free resources,

12
00:00:37.505 --> 00:00:38.865
including this lecture today.

13
00:00:39.205 --> 00:00:43.305
Um, and essentially ATAR notes, um, has a multitude

14
00:00:43.305 --> 00:00:44.385
of other resources as well.

15
00:00:44.445 --> 00:00:47.385
So for all of you, assuming most

16
00:00:47.385 --> 00:00:49.665
of you're probably heading into year 11, um,

17
00:00:50.015 --> 00:00:52.585
what you'll find is that ATAR Notes has a multitude

18
00:00:52.585 --> 00:00:55.025
of study notes, lectures, discussions,

19
00:00:55.485 --> 00:00:58.185
and other videos that are available for free online.

20
00:00:58.685 --> 00:01:00.345
Um, and you're welcome to access these

21
00:01:00.885 --> 00:01:03.745
and look at how, uh,

22
00:01:04.115 --> 00:01:06.705
these can assist you throughout the next sort of two years

23
00:01:06.765 --> 00:01:08.065
of your VCE studies.

24
00:01:08.765 --> 00:01:11.865
Um, what's really important as well is that Atan notes, um,

25
00:01:12.075 --> 00:01:13.665
being around so long has also sort

26
00:01:13.665 --> 00:01:15.105
of branched into some paid resources.

27
00:01:15.105 --> 00:01:17.905
We have a tutoring program, shoot Smart, which is who I work

28
00:01:17.905 --> 00:01:19.745
for and why I get to be here today.

29
00:01:20.085 --> 00:01:21.625
Um, and then we also have this new program

30
00:01:21.625 --> 00:01:22.865
called ATAR Notes Plus.

31
00:01:22.885 --> 00:01:24.625
So ATAR Notes plus has, um,

32
00:01:24.865 --> 00:01:26.505
followed on from some previous programs,

33
00:01:26.505 --> 00:01:28.905
but essentially ATAR Notes plus, um,

34
00:01:28.905 --> 00:01:31.585
it's like an online platform for all of the, the books.

35
00:01:31.585 --> 00:01:32.785
So I'm sure you've seen the books

36
00:01:32.785 --> 00:01:36.815
before, the topics tests, topic tests, the uh,

37
00:01:37.945 --> 00:01:40.415
study design complete course notes.

38
00:01:40.635 --> 00:01:43.695
Um, but now what it includes is it has a whole bunch

39
00:01:43.695 --> 00:01:47.415
of exams, a whole bunch of sort of, um, text guides, um,

40
00:01:47.555 --> 00:01:48.615
it has flashcards

41
00:01:48.615 --> 00:01:52.455
and now it also has, uh, what we call an AI answer bot.

42
00:01:52.455 --> 00:01:55.495
So it's like an AI bot that has pretty much learned of all

43
00:01:55.495 --> 00:01:56.535
of our ATAR notes books

44
00:01:56.535 --> 00:01:58.335
and all of the VCE e content we have.

45
00:01:58.875 --> 00:02:01.935
And now it can answer really complex VCE questions, uh,

46
00:02:01.995 --> 00:02:03.815
and is really useful in that sense.

47
00:02:04.275 --> 00:02:08.415
So it's quite a useful tool to have on the side, uh,

48
00:02:08.415 --> 00:02:10.015
and it's something that you should definitely look into

49
00:02:10.075 --> 00:02:11.975
and I'm sure there's some lectures on it throughout this

50
00:02:11.975 --> 00:02:12.975
series that you can go to

51
00:02:13.035 --> 00:02:16.455
and, um, have a look into what's going on.

52
00:02:16.875 --> 00:02:19.735
Um, but just some housekeeping, um, just to let you know

53
00:02:19.735 --> 00:02:22.335
that, uh, for the premiere of this, for the two hours

54
00:02:22.335 --> 00:02:24.775
of the premiere, um, I'll be available in the chat.

55
00:02:24.795 --> 00:02:25.975
So there'll be a chat function there.

56
00:02:26.315 --> 00:02:28.375
Um, you'll be able to read through it, um,

57
00:02:29.515 --> 00:02:32.615
and you'll be able to read through what's going on.

58
00:02:33.075 --> 00:02:36.375
Um, please, just for a couple of things just

59
00:02:36.375 --> 00:02:37.495
to ask questions in the chat.

60
00:02:37.635 --> 00:02:39.695
Um, if you are watching this afterwards,

61
00:02:39.695 --> 00:02:43.095
the chat won't be available to ask questions in,

62
00:02:43.095 --> 00:02:45.175
but it'll be available to read, so please feel free

63
00:02:45.175 --> 00:02:46.655
to go in there and I'm sure your question

64
00:02:46.655 --> 00:02:47.695
will probably been asked.

65
00:02:48.235 --> 00:02:51.495
Um, the slides will be access below and this will be this

66
00:02:59.685 --> 00:03:00.075
first week.

67
00:03:00.075 --> 00:03:03.475
Um, and then just a little lecture outline as well.

68
00:03:04.135 --> 00:03:06.955
Um, so essentially what we're gonna be covering is most

69
00:03:06.955 --> 00:03:08.355
of air, all of area study one.

70
00:03:08.355 --> 00:03:09.715
So we'll cover that for most of it.

71
00:03:09.715 --> 00:03:13.235
So you'll find that the first sort of 85 minutes, um, ish,

72
00:03:13.395 --> 00:03:15.835
a bit over an hour, we'll cover area study one.

73
00:03:16.295 --> 00:03:20.315
Um, so this is really just, um, covering all of

74
00:03:20.315 --> 00:03:22.555
what you need to know for your first sort of topic.

75
00:03:22.935 --> 00:03:26.435
Um, and then your second half we're gonna be covering, um,

76
00:03:26.805 --> 00:03:28.955
block two, which is classifying chemicals.

77
00:03:28.955 --> 00:03:30.035
And what you'll find, oh, whoops,

78
00:03:30.055 --> 00:03:31.315
not too far, lemme go back.

79
00:03:31.695 --> 00:03:33.515
Um, classifying chemicals, we're only gonna get really

80
00:03:33.515 --> 00:03:36.975
through the first, it's like 30% of it.

81
00:03:36.975 --> 00:03:38.415
We're not really gonna get through all of it.

82
00:03:38.795 --> 00:03:40.855
Uh, so that's what will happen there.

83
00:03:40.855 --> 00:03:42.535
So we're gonna cover that for the first part.

84
00:03:42.555 --> 00:03:46.335
And then for the second part, we're gonna cover the sort of

85
00:03:47.605 --> 00:03:51.655
this, the first half-ish, maybe like 30, 40% of a study two.

86
00:03:52.555 --> 00:03:54.575
Um, but just a little bit about who I am.

87
00:03:54.715 --> 00:03:56.215
So obviously I'm Josh.

88
00:03:56.435 --> 00:03:58.695
Um, I've been tutoring now for what is,

89
00:03:58.695 --> 00:04:00.215
this is my sixth year of tutoring.

90
00:04:00.595 --> 00:04:03.455
I'm going into, uh, I

91
00:04:04.005 --> 00:04:06.735
graduated in 2018, um,

92
00:04:07.115 --> 00:04:11.215
and I'm now into my sixth year of medical school as well.

93
00:04:11.215 --> 00:04:12.455
So I've done four years of medical school.

94
00:04:12.535 --> 00:04:13.775
I did an honors year last year,

95
00:04:14.055 --> 00:04:16.215
and now I'm back in medical school finishing my final

96
00:04:16.215 --> 00:04:17.255
year as it's five years.

97
00:04:17.875 --> 00:04:20.535
Um, and essentially these are my two pets.

98
00:04:20.555 --> 00:04:22.695
Uh, I'm not from Melbourne, so these are back at home.

99
00:04:22.745 --> 00:04:25.655
These are my dog May and my very chubby cat Bella.

100
00:04:27.275 --> 00:04:31.855
Now, um, just to quickly point out that in 2023, which um,

101
00:04:31.895 --> 00:04:32.935
I know it's already happened,

102
00:04:32.955 --> 00:04:35.855
but in 2023, the chemistry study design began to change.

103
00:04:37.855 --> 00:04:39.755
So they changed the one two,

104
00:04:39.935 --> 00:04:42.475
and I'm sure, um, most of you heard about this,

105
00:04:42.475 --> 00:04:44.035
but the one two study design changed.

106
00:04:44.055 --> 00:04:45.475
It had quite drastic changes.

107
00:04:45.975 --> 00:04:47.995
Um, and then the three four is changing this year.

108
00:04:48.095 --> 00:04:49.115
So those who did one,

109
00:04:49.115 --> 00:04:51.435
two last year will filter into the three

110
00:04:51.435 --> 00:04:52.515
four this year changing.

111
00:04:52.895 --> 00:04:55.275
Um, they didn't do it all at once, like many other subjects

112
00:04:55.275 --> 00:04:57.875
because of the amount of drastic change they did,

113
00:04:57.885 --> 00:05:01.195
especially in 3 4, 3 4 is less drastic,

114
00:05:01.455 --> 00:05:04.515
but it's more, there are big things that you need a bit

115
00:05:04.515 --> 00:05:05.995
of groundwork in unit one, two

116
00:05:05.995 --> 00:05:09.195
and in year 11 to then work through in unit three four.

117
00:05:09.615 --> 00:05:12.395
So therefore, that's why they've sort of broken it up

118
00:05:12.395 --> 00:05:14.555
and said, all right, there is a fair bit of stuff

119
00:05:14.555 --> 00:05:15.995
that you sort of need to know.

120
00:05:17.615 --> 00:05:21.595
And because of that, um, they did a staggered change,

121
00:05:21.895 --> 00:05:23.315
so now you're in your second year of it.

122
00:05:23.315 --> 00:05:25.635
So there should be a bit of content, um, available for,

123
00:05:25.635 --> 00:05:27.675
especially for the new topics that weren't available before.

124
00:05:28.335 --> 00:05:30.275
And the point is being a bit laggy today,

125
00:05:30.275 --> 00:05:34.035
so we might change just back to the, um, normal mouse.

126
00:05:34.375 --> 00:05:37.155
Uh, but essentially, um, it is the second year of it.

127
00:05:37.155 --> 00:05:38.915
Uh, but it's really important that you do use the new study

128
00:05:38.915 --> 00:05:42.075
design, um, and don't get stuck with the old ones.

129
00:05:42.135 --> 00:05:43.635
Um, I've just gone through what are some

130
00:05:43.635 --> 00:05:46.435
of the simple changes in case you've gotten some notes from

131
00:05:46.435 --> 00:05:49.195
maybe a mate, you might have got a mate from a couple

132
00:05:49.195 --> 00:05:51.835
of years ahead, or a sibling for units one, two,

133
00:05:51.835 --> 00:05:53.795
and you've got those notes, so you've got an old textbook,

134
00:05:54.335 --> 00:05:56.075
um, and you're gonna utilize that.

135
00:05:56.225 --> 00:05:57.485
It's really important to understand what

136
00:05:57.485 --> 00:05:58.605
is relevant and what isn't.

137
00:05:58.785 --> 00:06:01.005
So just some quick changes that have been made in unit one.

138
00:06:01.145 --> 00:06:05.485
Um, we won't really cover what is um, what is in unit two,

139
00:06:05.905 --> 00:06:07.605
but essentially what's been added to unit one,

140
00:06:07.695 --> 00:06:09.445
we're gonna discuss things like critical elements,

141
00:06:09.645 --> 00:06:11.045
circular economy solubility,

142
00:06:11.045 --> 00:06:14.165
but it's been taken from area study two, um, of unit two

143
00:06:15.025 --> 00:06:16.245
and then ionic equations,

144
00:06:16.245 --> 00:06:18.005
which has come from area studies for unit one.

145
00:06:18.425 --> 00:06:23.085
And then in area study two, we're gonna go

146
00:06:23.085 --> 00:06:24.365
through relative atomic mass.

147
00:06:24.705 --> 00:06:26.125
Um, it was already a part of it,

148
00:06:26.125 --> 00:06:28.245
but now it's sort of been explicitly named

149
00:06:28.265 --> 00:06:29.285
and made more of a big deal.

150
00:06:32.505 --> 00:06:34.405
And then a whole bunch of plant-based things.

151
00:06:34.465 --> 00:06:38.765
So like bio biomasses, polymer plastics,

152
00:06:38.995 --> 00:06:40.165
bioplastics, et cetera.

153
00:06:40.265 --> 00:06:42.675
So that stuff has all been added in.

154
00:06:46.245 --> 00:06:49.265
Um, essentially what has been removed.

155
00:06:49.565 --> 00:06:51.145
So what has been removed is only a couple of things.

156
00:06:51.205 --> 00:06:55.955
So there has been, um, you'll find

157
00:06:55.955 --> 00:06:58.675
that they've moved out, um, especially some

158
00:06:58.675 --> 00:07:01.515
of this nanoparticle uh, some of the electric, uh,

159
00:07:01.835 --> 00:07:04.475
electron configuration, so boars sort of laws.

160
00:07:04.935 --> 00:07:06.595
Um, and then a bit on alloy metals

161
00:07:06.595 --> 00:07:07.675
and the origins of crude oil.

162
00:07:07.675 --> 00:07:10.235
So crude oil was a big component of unit three four

163
00:07:10.775 --> 00:07:12.115
that's now been removed.

164
00:07:12.615 --> 00:07:17.555
Um, and so they've sort of added, um, they've sort of,

165
00:07:17.655 --> 00:07:21.475
uh, removed it distinctly from this area as well.

166
00:07:21.615 --> 00:07:23.355
So they've removed it from unit one as well.

167
00:07:24.135 --> 00:07:27.035
Um, so we're gonna move in now to area study one.

168
00:07:27.095 --> 00:07:28.555
So chemical structure. And we'll cover this

169
00:07:28.555 --> 00:07:29.635
for the first 80, 85 minutes.

170
00:07:29.775 --> 00:07:31.995
Um, and then we'll move into area study two.

171
00:07:32.295 --> 00:07:33.315
If you need to take a break at any

172
00:07:33.315 --> 00:07:34.355
point, please feel free to pause.

173
00:07:34.935 --> 00:07:36.315
Um, this isn't like a

174
00:07:36.315 --> 00:07:37.555
classroom, you don't have to go and ask.

175
00:07:37.745 --> 00:07:39.035
Feel free to pause, move off

176
00:07:39.295 --> 00:07:40.995
and then come back to it as you wish.

177
00:07:41.495 --> 00:07:43.755
Um, and just to note as well, if you notice, I'm looking

178
00:07:43.755 --> 00:07:45.075
to my right, which is, I don't know

179
00:07:45.075 --> 00:07:46.595
what it is on your screen, right, left, whatever it is.

180
00:07:47.015 --> 00:07:49.755
Um, it's 'cause I have the slides up on my monitor.

181
00:07:50.135 --> 00:07:51.715
So my camera's here, my monitor is here.

182
00:07:52.015 --> 00:07:53.995
Um, so I'm not looking away from you all the time.

183
00:07:56.475 --> 00:07:59.345
So we're gonna start off with a lot of basics.

184
00:07:59.345 --> 00:08:01.385
And that's what a lot of this lecture is.

185
00:08:01.645 --> 00:08:03.465
You're gonna find a lot of this lecture is the basics.

186
00:08:03.465 --> 00:08:04.865
So if you do chemistry at like a year 10 level,

187
00:08:04.865 --> 00:08:07.425
like you had an elective, if you did that elective,

188
00:08:07.495 --> 00:08:08.945
then you'll find that a lot of

189
00:08:08.945 --> 00:08:11.105
what we cover today will probably be revision,

190
00:08:11.685 --> 00:08:13.065
um, for the start.

191
00:08:13.125 --> 00:08:15.785
And then we're gonna start to move into some more explicit

192
00:08:15.785 --> 00:08:17.705
content, which will be a little bit more difficult.

193
00:08:18.085 --> 00:08:19.105
Um, and you'll find

194
00:08:19.105 --> 00:08:20.585
that things start to change up a little bit.

195
00:08:21.125 --> 00:08:23.145
Um, now also a lot of

196
00:08:23.145 --> 00:08:25.945
what I'm gonna discuss today is gonna be content based.

197
00:08:26.205 --> 00:08:27.745
You are not gonna find a lot of questions.

198
00:08:27.965 --> 00:08:29.425
You are not gonna find me going,

199
00:08:29.605 --> 00:08:30.905
all right, what about this question?

200
00:08:30.905 --> 00:08:33.145
What about that question? You are gonna find that a lot

201
00:08:33.145 --> 00:08:35.705
of this is just content based,

202
00:08:35.725 --> 00:08:37.705
so I'm gonna be chatting at you a lot.

203
00:08:39.285 --> 00:08:40.945
So what's really important to understand is

204
00:08:40.945 --> 00:08:42.745
that atoms are our basic building block of matter.

205
00:08:43.045 --> 00:08:45.105
Um, and that elements are materials containing

206
00:08:45.245 --> 00:08:46.465
one type of atoms.

207
00:08:46.465 --> 00:08:47.985
So if you've got pure potassium,

208
00:08:48.245 --> 00:08:50.065
you've just got atoms of potassium.

209
00:08:50.085 --> 00:08:51.785
If you've got pure fluorine gas,

210
00:08:52.055 --> 00:08:54.025
then you've just got atoms of fluorine.

211
00:08:54.365 --> 00:08:57.205
If you've got a pure metal such as like a zinc, um,

212
00:08:57.465 --> 00:08:59.965
or a copper, that means you've got only copper

213
00:09:00.265 --> 00:09:04.285
or zinc ions, uh, sorry, copper or zinc atoms.

214
00:09:05.185 --> 00:09:08.125
Now, compounds are materials contain different types

215
00:09:08.125 --> 00:09:09.405
of atoms in fixed ratio.

216
00:09:09.425 --> 00:09:12.125
So H2O water that's got hydrogens

217
00:09:12.125 --> 00:09:15.685
and it's got oxygens salt, salt is, uh,

218
00:09:15.705 --> 00:09:19.245
so common table salt is, uh, sodium

219
00:09:19.505 --> 00:09:21.685
and it is chlorine joined together.

220
00:09:21.745 --> 00:09:22.925
So it's a compound. It's got

221
00:09:22.925 --> 00:09:24.085
two different things joined together.

222
00:09:26.325 --> 00:09:27.485
Molecules are substance in which two

223
00:09:27.485 --> 00:09:29.005
or more atoms are combined.

224
00:09:29.705 --> 00:09:33.285
Um, and then it's very similar to compounds.

225
00:09:33.305 --> 00:09:34.765
So molecules and compounds.

226
00:09:35.345 --> 00:09:40.035
Uh, and essentially molecules are more

227
00:09:40.035 --> 00:09:42.995
likely to be utilized when we say, oh, like oxygen gas.

228
00:09:43.555 --> 00:09:45.835
'cause that's more like, you know, O2 gas.

229
00:09:45.865 --> 00:09:48.115
There's, it's like a molecule of two of the same thing.

230
00:09:51.415 --> 00:09:54.915
So the structures of atoms, atoms are made up

231
00:09:54.915 --> 00:09:56.355
of subatomic particles.

232
00:09:56.355 --> 00:09:58.795
Now subatomic particles means they're so small

233
00:09:58.795 --> 00:10:00.075
that we cannot see them.

234
00:10:00.535 --> 00:10:03.395
Um, so subatomic means that it's so small

235
00:10:03.395 --> 00:10:06.955
that no matter the strength of sort of, um,

236
00:10:08.495 --> 00:10:09.795
our microscopes and so forth,

237
00:10:09.815 --> 00:10:11.275
we have started to be able to see them.

238
00:10:11.295 --> 00:10:13.635
But it's still something that we really struggle with, um,

239
00:10:13.635 --> 00:10:15.315
because they're so small.

240
00:10:16.015 --> 00:10:19.875
Um, a positive nucleus is surrounded by negative electrons.

241
00:10:19.895 --> 00:10:21.195
Why do we have a positive nucleus?

242
00:10:21.315 --> 00:10:23.355
'cause the nucleus is made up of neutrons and protons.

243
00:10:23.355 --> 00:10:24.595
Now the protons are positive,

244
00:10:24.595 --> 00:10:26.075
the neutrons do not have a charge.

245
00:10:26.935 --> 00:10:30.435
And then the electrons, which essentially we sort of declare

246
00:10:30.435 --> 00:10:32.635
that electrons don't really have a mass, um, as much

247
00:10:32.635 --> 00:10:34.915
as they probably do, it's so minute

248
00:10:35.025 --> 00:10:37.475
that we just treat electrons like they don't have a mass.

249
00:10:37.935 --> 00:10:42.675
Um, so electrons sort of rotate around a nucleus of neutrons

250
00:10:42.675 --> 00:10:44.675
and protons and they have a negative charge, so they sort

251
00:10:44.675 --> 00:10:45.875
of balance out the atoms.

252
00:10:47.275 --> 00:10:48.895
So as you can see, the nucleus contains

253
00:10:49.685 --> 00:10:50.695
protons and neutrons.

254
00:10:50.695 --> 00:10:52.415
Protons are positive. Neutrons have no charge.

255
00:10:52.645 --> 00:10:55.855
Neutral neutron electrons are negatively charged.

256
00:10:55.855 --> 00:10:59.535
They're about 1,800 times smaller than protons and neutrons.

257
00:10:59.875 --> 00:11:02.775
Um, and they, or with the nucleus in a cloud of electrons.

258
00:11:02.775 --> 00:11:04.455
So we sort of think of it like a cloud of electrons.

259
00:11:04.455 --> 00:11:07.135
So they sort of, or whatever around. So stereotypical image

260
00:11:07.135 --> 00:11:09.055
you see of an atom with those rings around it,

261
00:11:09.055 --> 00:11:12.935
that's like the electrons rotating around the nucleus.

262
00:11:14.885 --> 00:11:17.785
Um, electrostatic attraction between the nucleus

263
00:11:17.845 --> 00:11:21.665
and the electrons hold these, the, these atoms together.

264
00:11:22.125 --> 00:11:25.745
So essentially electrostatic attraction is essentially like

265
00:11:25.785 --> 00:11:27.625
a positive and a negative being attracted to each other.

266
00:11:27.815 --> 00:11:30.385
It's like opposites attracting, they're somewhat attracted

267
00:11:30.385 --> 00:11:31.945
to each other and so therefore they sort

268
00:11:31.945 --> 00:11:33.145
of hold themselves together

269
00:11:33.365 --> 00:11:35.265
and they sort of hold themselves bound

270
00:11:35.285 --> 00:11:36.785
and rotating around each other.

271
00:11:37.245 --> 00:11:41.645
Um, and that's that whole idea of um,

272
00:11:42.075 --> 00:11:43.725
electrostatic attraction.

273
00:11:46.045 --> 00:11:49.785
So the number of protons determines the type of atom.

274
00:11:49.845 --> 00:11:54.165
So if we look at this here, we have um, iron here.

275
00:11:54.185 --> 00:11:56.805
So iron is given fe.

276
00:11:56.865 --> 00:12:00.325
So fe is iron's like, um, atomic abbreviation.

277
00:12:01.185 --> 00:12:04.925
Now the atomic number, which is at the top is 26.

278
00:12:04.925 --> 00:12:07.565
That means it's the 26th element in our purity table.

279
00:12:08.025 --> 00:12:10.805
So our purity table goes, it's quite long.

280
00:12:11.025 --> 00:12:13.445
Um, we even have a shortened one technically in our,

281
00:12:13.505 --> 00:12:15.325
um, our data booklet.

282
00:12:15.425 --> 00:12:17.525
Um, and so also to note it's something I really should've

283
00:12:17.525 --> 00:12:19.285
discussed this year is your data booklet.

284
00:12:19.795 --> 00:12:21.645
Your data booklet can be found

285
00:12:21.645 --> 00:12:22.885
that's a little bit laggy for some reason.

286
00:12:22.885 --> 00:12:24.485
Oops. Whoops. There we go. Um,

287
00:12:24.555 --> 00:12:27.525
your data booklet can be found on the VA website.

288
00:12:27.545 --> 00:12:29.245
So if you search up VCE

289
00:12:29.345 --> 00:12:32.595
and you go, um, chemistry

290
00:12:32.735 --> 00:12:35.075
and you go to the documents, you'll find the data booklet.

291
00:12:35.075 --> 00:12:38.435
Now the data booklet is supplied in all three, four exams.

292
00:12:38.435 --> 00:12:41.555
So the three four exam, you get this data booklet

293
00:12:41.555 --> 00:12:43.315
and it's utilized all throughout three, four.

294
00:12:43.315 --> 00:12:45.715
You get it in all your sacs in one, two, we start

295
00:12:45.715 --> 00:12:48.035
to introduce it and you'll start to see it in your sacs

296
00:12:48.035 --> 00:12:49.795
and you'll probably have it in your end of your exam.

297
00:12:50.415 --> 00:12:52.035
Now essentially what it has in here is a whole bunch

298
00:12:52.035 --> 00:12:53.555
of information on different things.

299
00:12:54.015 --> 00:12:56.075
Um, as you can see here, a lot

300
00:12:56.075 --> 00:12:57.395
of this will be irrelevant to you.

301
00:12:57.485 --> 00:13:00.955
Stuff like our NMR Alam amino acids, um,

302
00:13:01.055 --> 00:13:03.595
and a lot of other information here is irrelevant to you

303
00:13:03.595 --> 00:13:05.475
because it's all three four specific,

304
00:13:05.735 --> 00:13:07.835
but there is some stuff that is useful, um,

305
00:13:07.835 --> 00:13:08.955
especially the periodic table.

306
00:13:09.375 --> 00:13:10.995
So as you can see here, this is the periodic table.

307
00:13:11.455 --> 00:13:12.555
Um, it is shortened.

308
00:13:12.855 --> 00:13:15.675
So we get up to here and then we get these ones coming out

309
00:13:15.675 --> 00:13:17.915
and there's a bit more, there's a few more atoms afterwards,

310
00:13:17.975 --> 00:13:19.835
but this is essentially the periodic table we're given.

311
00:13:20.855 --> 00:13:23.555
As you can see here, we have 89 to a hundred. It just skips.

312
00:13:24.295 --> 00:13:26.835
Um, and then if you scroll down here,

313
00:13:27.185 --> 00:13:28.475
this is your electrochemical series.

314
00:13:28.475 --> 00:13:29.715
This is also something that's relevant

315
00:13:29.715 --> 00:13:31.715
and there's a whole bunch of equations and so forth,

316
00:13:31.735 --> 00:13:33.355
but this is about 15 pages long.

317
00:13:33.705 --> 00:13:36.035
It's important you sort of get used to utilizing this.

318
00:13:36.535 --> 00:13:38.475
At first it's gonna feel very irrelevant

319
00:13:38.475 --> 00:13:42.155
because you are gonna be, uh, not looking at a lot

320
00:13:42.155 --> 00:13:43.195
of the information that's on there.

321
00:13:43.195 --> 00:13:44.675
You're gonna be like, oh, this is irrelevant.

322
00:13:44.815 --> 00:13:46.875
Why is this here? This is not relevant

323
00:13:46.875 --> 00:13:48.115
to me, yada, yada, yada.

324
00:13:48.455 --> 00:13:50.355
But eventually it will.

325
00:13:50.355 --> 00:13:53.435
You'll eventually sort of as topics go, you'll sort

326
00:13:53.435 --> 00:13:55.555
of add another sort of string to your bow

327
00:13:55.555 --> 00:13:59.075
and that string will be the next page in the, um, in the

328
00:14:00.035 --> 00:14:01.075
chemical, in the data booklet.

329
00:14:01.075 --> 00:14:02.075
And then you'll go to another page

330
00:14:02.075 --> 00:14:04.235
and there'll be more on the data booklet and so forth.

331
00:14:04.255 --> 00:14:06.195
So you'll eventually sort of add all those strings

332
00:14:06.195 --> 00:14:07.915
to your bow and you'll be really, um,

333
00:14:08.315 --> 00:14:09.395
competent with the data booklet.

334
00:14:10.225 --> 00:14:12.315
Essentially in the um, peric table,

335
00:14:12.455 --> 00:14:13.755
we have not atomic numbers

336
00:14:14.015 --> 00:14:17.155
and they go one, they start at one and they go upwards.

337
00:14:17.215 --> 00:14:19.675
The atomic numbers sort of declare what your molecule is,

338
00:14:19.975 --> 00:14:22.115
um, or what your atom is.

339
00:14:22.335 --> 00:14:24.475
So the number of protons is what is determined,

340
00:14:24.505 --> 00:14:27.155
what determines how, um,

341
00:14:29.185 --> 00:14:31.485
the number of protons determines what atom we have.

342
00:14:31.585 --> 00:14:35.245
So there will be 26 protons in every atom of iron.

343
00:14:36.335 --> 00:14:40.075
Now your atomic, uh, your atomic number, your atomic mass

344
00:14:40.095 --> 00:14:42.875
or your mass number is the number of protons plus neutrons.

345
00:14:42.875 --> 00:14:44.595
Now you might ask me why they're a decimal.

346
00:14:44.815 --> 00:14:46.715
That's because we have this thing called isotopes,

347
00:14:46.715 --> 00:14:47.955
which we will discuss in this class.

348
00:14:48.575 --> 00:14:50.235
Um, but isotopes essentially,

349
00:14:50.255 --> 00:14:52.565
or lecture, sorry, isotopes essentially mean

350
00:14:52.565 --> 00:14:54.885
that sometimes there's a different number of neutrons

351
00:14:56.105 --> 00:14:58.845
and different types of different numbers of neutrons.

352
00:14:59.095 --> 00:15:00.525
There is different abundances.

353
00:15:00.585 --> 00:15:04.045
So there might be an iron 56 and an iron 55.

354
00:15:04.145 --> 00:15:09.045
So an iron 55 and I 56 has 30 neutrons,

355
00:15:09.045 --> 00:15:11.365
and then an iron 55 has 29 neutrons.

356
00:15:11.745 --> 00:15:15.805
Now the iron, because it's 55.8, I would assume from that

357
00:15:15.805 --> 00:15:19.845
that there is more iron 56 than there is iron 55.

358
00:15:19.845 --> 00:15:22.685
There are more atoms of iron 56 out there than there are

359
00:15:22.705 --> 00:15:23.885
of iron 55.

360
00:15:23.945 --> 00:15:26.645
And that's why our sort of number is a little bit larger.

361
00:15:27.625 --> 00:15:30.245
Um, and we'll learn about this at the start

362
00:15:30.245 --> 00:15:33.285
of area study two, but for now, that's all you need to know.

363
00:15:35.005 --> 00:15:36.465
So as you can see there, that's what we,

364
00:15:36.465 --> 00:15:37.545
that's what we discussed.

365
00:15:37.565 --> 00:15:40.585
And then if the molecule is neutral, the number

366
00:15:41.525 --> 00:15:43.625
of protons will equal the number of electrons.

367
00:15:43.745 --> 00:15:47.905
'cause proton is plus one and electron is negative one, and

368
00:15:47.905 --> 00:15:50.745
therefore our protons and our electrons will equal out.

369
00:15:53.675 --> 00:15:58.415
Um, So then we move into

370
00:15:58.415 --> 00:15:59.855
forms of, of atoms.

371
00:16:00.115 --> 00:16:01.135
So as I discussed

372
00:16:01.135 --> 00:16:04.015
before, isotopes, now these will be discussed in more detail

373
00:16:04.035 --> 00:16:06.495
as we move on, but isotopes essentially atoms

374
00:16:06.655 --> 00:16:07.895
of the same number of protons.

375
00:16:07.895 --> 00:16:10.335
So they're the same atom, they're the same element,

376
00:16:10.915 --> 00:16:12.775
but they have a different number of protons.

377
00:16:12.875 --> 00:16:16.335
As you can see here, this is carbon carbon 99

378
00:16:16.435 --> 00:16:19.615
or 98.9% of carbons are carbon 12.

379
00:16:19.645 --> 00:16:21.455
They have six protons, they have six neutrons,

380
00:16:21.755 --> 00:16:26.215
but 1.1% of them are carbon, 13 with six protons

381
00:16:26.315 --> 00:16:27.375
and seven neutrons.

382
00:16:28.035 --> 00:16:30.015
And less than 0.1%,

383
00:16:30.015 --> 00:16:33.615
which means barely any in our universe are carbon 14,

384
00:16:33.635 --> 00:16:35.335
or in our world are carbon 14,

385
00:16:35.335 --> 00:16:37.175
which are six protons and eight neutrons.

386
00:16:37.435 --> 00:16:39.535
Now, what's really important about this is when you

387
00:16:40.115 --> 00:16:43.735
add this out and you do a sort of relative atomic mass

388
00:16:43.835 --> 00:16:45.695
and you figure out what your atomic mass should be,

389
00:16:46.285 --> 00:16:48.535
it's not 12.1 or anything, it's, it's 12

390
00:16:48.535 --> 00:16:50.775
because this is, so, there's so much of this

391
00:16:50.775 --> 00:16:52.615
that we just assume most of it is carbon 12.

392
00:16:52.675 --> 00:16:54.935
So we just give carbon an atomic mass at 12.

393
00:16:56.295 --> 00:16:58.595
Now isotopes will alter the physical properties,

394
00:16:58.595 --> 00:16:59.875
but they won't do it drastically

395
00:16:59.935 --> 00:17:03.035
or only be a general sort of physical property alteration.

396
00:17:04.725 --> 00:17:07.225
Um, and so then we have ions.

397
00:17:07.485 --> 00:17:09.345
So ions are atoms with a different number

398
00:17:09.345 --> 00:17:10.865
of electrons to protons.

399
00:17:11.125 --> 00:17:14.745
So essentially sometimes, um, our atom

400
00:17:15.535 --> 00:17:19.505
will have Its amount of electrons to neutralize it,

401
00:17:20.045 --> 00:17:24.025
but when that happens, the electrons will sort of want

402
00:17:24.125 --> 00:17:26.105
to equal out.

403
00:17:26.135 --> 00:17:29.185
They'll want to go, alright, uh, let's,

404
00:17:31.395 --> 00:17:33.225
Let's make ourselves more stable.

405
00:17:33.605 --> 00:17:36.505
And so to make themselves more stable, they want

406
00:17:36.505 --> 00:17:37.785
to fill their outer shell.

407
00:17:37.845 --> 00:17:39.665
And now this is something that's very, it's actually sort

408
00:17:39.665 --> 00:17:41.825
of being removed from it, but it's something that

409
00:17:43.085 --> 00:17:44.405
I think is really key and I

410
00:17:44.405 --> 00:17:45.485
find it a little bit frustrating.

411
00:17:45.485 --> 00:17:46.485
They've actually removed it.

412
00:17:46.665 --> 00:17:50.325
Um, so as much as this is sort of not examinable,

413
00:17:50.585 --> 00:17:53.405
it is important to understand the electrons,

414
00:17:53.465 --> 00:17:56.125
the electron shells go to eight, eight

415
00:17:56.225 --> 00:17:57.245
and then eight onwards.

416
00:17:57.345 --> 00:17:59.325
So they're always eight. They're always in eight.

417
00:17:59.745 --> 00:18:01.405
So electrons want to be,

418
00:18:01.985 --> 00:18:03.765
the first shell wants to have two electrons.

419
00:18:03.765 --> 00:18:05.005
Every shell after that wants to have eight

420
00:18:05.005 --> 00:18:06.605
and then it changes further on.

421
00:18:06.605 --> 00:18:08.845
But all you need to know for probably those first three is

422
00:18:08.845 --> 00:18:11.795
that it goes 2, 8, 8, it wants to,

423
00:18:11.895 --> 00:18:14.635
it would rather have a full outer shell than a

424
00:18:14.655 --> 00:18:15.755
non full outer shell.

425
00:18:15.935 --> 00:18:18.515
So what it's gonna do in this case here where it's sodium,

426
00:18:18.805 --> 00:18:21.555
where sodium has is allo number 11.

427
00:18:22.425 --> 00:18:23.745
It's got two and it's got eight

428
00:18:23.885 --> 00:18:26.145
and it's got one in its extra shell.

429
00:18:26.965 --> 00:18:30.425
Um, 'cause it's 11, it would rather be at 10.

430
00:18:30.525 --> 00:18:32.625
So what it'll do is it'll drop an electron,

431
00:18:32.835 --> 00:18:34.825
it'll usually just drop an electron

432
00:18:34.925 --> 00:18:37.145
and be in the form of a sodium iron.

433
00:18:37.485 --> 00:18:40.105
The sodium iron has a charge, it's na plus

434
00:18:40.105 --> 00:18:41.345
because it's lost in electron.

435
00:18:41.965 --> 00:18:44.345
Um, and so don't overthink, don't overthink that topic.

436
00:18:44.445 --> 00:18:47.225
All I want you to think about is that it wants to be a two

437
00:18:47.325 --> 00:18:49.865
or an an eight, which is essentially a 10

438
00:18:49.865 --> 00:18:51.065
because you add the two and the eight

439
00:18:51.365 --> 00:18:52.425
or it wants to be an 18

440
00:18:52.775 --> 00:18:54.665
because you add the extra eight onto the 10.

441
00:18:56.445 --> 00:18:58.065
Um, and it results in an overall charge.

442
00:18:58.525 --> 00:19:00.825
So sometimes it will gain electrons if it's closer

443
00:19:01.365 --> 00:19:03.945
so it won't lose them and sometimes it'll lose them.

444
00:19:04.685 --> 00:19:08.345
Um, and gain charge, which will make it a cat iron

445
00:19:08.485 --> 00:19:11.065
or if it gains more electrons, it loses charge

446
00:19:11.345 --> 00:19:13.465
'cause it goes more negative and becomes an anion.

447
00:19:16.295 --> 00:19:18.195
Um, and then

448
00:19:18.975 --> 00:19:21.315
we have critical elements.

449
00:19:21.575 --> 00:19:23.875
So this is a very new thing that's been added.

450
00:19:24.495 --> 00:19:26.555
Um, and there is a few examples

451
00:19:26.555 --> 00:19:27.875
that vicar wants you to know.

452
00:19:28.435 --> 00:19:29.775
So think of a critical element,

453
00:19:30.005 --> 00:19:31.775
just like an endangered animal.

454
00:19:31.915 --> 00:19:33.455
So critical elements are those

455
00:19:33.885 --> 00:19:35.495
essentially thought to be endangered.

456
00:19:35.915 --> 00:19:37.135
Um, think of it just like animals.

457
00:19:37.135 --> 00:19:38.335
They're hard to obtain

458
00:19:38.395 --> 00:19:41.175
but extremely desirable in everyday life.

459
00:19:41.285 --> 00:19:44.815
They are, um, a few important ones to know.

460
00:19:44.955 --> 00:19:47.255
So less like animals in terms of

461
00:19:47.255 --> 00:19:48.295
that where they're more desirable.

462
00:19:48.525 --> 00:19:51.975
It's more just like animals that are, you know, endangered.

463
00:19:52.035 --> 00:19:54.535
And most of the time actually it's probably right,

464
00:19:54.535 --> 00:19:58.055
they are desirable, they are legally hunted.

465
00:19:58.595 --> 00:20:01.815
Um, and most of the re most of the time that's why.

466
00:20:03.875 --> 00:20:08.855
But um, specifically names four individual, uh, slash groups

467
00:20:08.875 --> 00:20:10.935
of critical lines that do that.

468
00:20:10.935 --> 00:20:13.575
They um, they do not expect you to remember specifics,

469
00:20:13.635 --> 00:20:15.655
but they want you to understand a brief summary for each.

470
00:20:16.075 --> 00:20:18.215
Um, we'll go over the first two today,

471
00:20:18.515 --> 00:20:19.935
the other two rare earth metals

472
00:20:19.935 --> 00:20:22.775
and post-transition metals you can go through in class, um,

473
00:20:22.795 --> 00:20:24.815
in your own time or in your textbooks.

474
00:20:24.955 --> 00:20:26.135
Uh, but we're gonna go through helium

475
00:20:26.135 --> 00:20:27.455
and phosphorus just very quickly.

476
00:20:28.315 --> 00:20:29.375
Um, so what they want you

477
00:20:29.375 --> 00:20:31.255
to know is just a very brief amount

478
00:20:31.255 --> 00:20:33.615
of information about these two elements.

479
00:20:33.615 --> 00:20:36.015
So essentially helium, where is helium?

480
00:20:36.175 --> 00:20:37.455
Helium is number two on the periodic table.

481
00:20:37.455 --> 00:20:40.055
So if I go to my periodic table, scroll down,

482
00:20:40.435 --> 00:20:41.895
you'll find helium just down here.

483
00:20:42.315 --> 00:20:44.375
Oh, up here, sorry. It's the second element.

484
00:20:45.115 --> 00:20:48.125
Um, so helium has an extremely low boiling point

485
00:20:48.225 --> 00:20:50.005
and is always obtained as a gas.

486
00:20:50.005 --> 00:20:52.325
This makes it useful in various lines of work.

487
00:20:52.585 --> 00:20:55.405
So essentially helium is all like nearly always a gas.

488
00:20:55.545 --> 00:20:56.965
Its boiling point is somewhere in

489
00:20:56.965 --> 00:20:58.245
the negative hundreds of degrees.

490
00:20:58.585 --> 00:21:02.035
So it is nearly always a gas helium

491
00:21:02.035 --> 00:21:04.315
and released as a gas is also really really light.

492
00:21:04.375 --> 00:21:07.795
And so therefore it will rise and rise and rise

493
00:21:08.095 --> 00:21:10.715
and rise until it literally leaves our atmosphere.

494
00:21:11.055 --> 00:21:12.795
It literally just leaves our atmosphere.

495
00:21:12.865 --> 00:21:15.715
Most molecules and most gases cannot leave our atmosphere.

496
00:21:15.735 --> 00:21:17.515
Our ozone layer sort of traps everything.

497
00:21:18.765 --> 00:21:21.065
Um, helium doesn't, helium sort of just leaves.

498
00:21:21.405 --> 00:21:24.065
Um, it's, so it's what we refer to as a truly

499
00:21:24.805 --> 00:21:25.905
un reusable gas.

500
00:21:26.445 --> 00:21:29.985
Um, although it's the second most abundant element in our

501
00:21:29.985 --> 00:21:33.945
world, it is now known as a critical element as we continue

502
00:21:33.945 --> 00:21:36.225
to utilize it for various uses.

503
00:21:36.685 --> 00:21:37.945
And the obtaining

504
00:21:37.945 --> 00:21:40.345
of it becomes a little bit more difficult every single time.

505
00:21:41.045 --> 00:21:44.265
So really important to understand helium,

506
00:21:45.025 --> 00:21:48.105
although being the second most abundant element in our world

507
00:21:48.325 --> 00:21:50.345
is actually running out fairly quickly

508
00:21:50.375 --> 00:21:52.825
because it's so reusable

509
00:21:55.375 --> 00:21:56.835
now phosphorus,

510
00:21:57.335 --> 00:21:59.435
so phosphorus is another really important molecule.

511
00:21:59.675 --> 00:22:00.755
Phosphorus is important

512
00:22:00.755 --> 00:22:04.115
because it is the basis of DNA phosphorus

513
00:22:04.735 --> 00:22:06.475
is it builds the backbone.

514
00:22:06.535 --> 00:22:10.555
So we refer to our, our sort of DNA as a double helix,

515
00:22:10.615 --> 00:22:12.395
but we refer to the backbone

516
00:22:12.395 --> 00:22:14.555
or the structure of it, the bit that holds it together

517
00:22:14.655 --> 00:22:16.715
as the phosphate backbone

518
00:22:17.135 --> 00:22:19.675
or the phosphate deoxy ribose backbone.

519
00:22:19.675 --> 00:22:21.635
Now you don't need to worry about the oxy ribose, just think

520
00:22:21.635 --> 00:22:22.955
of it as a phosphate backbone.

521
00:22:23.495 --> 00:22:26.155
Um, but obtaining phosphate is even is becoming quite hard,

522
00:22:26.615 --> 00:22:29.195
um, because what we estimate is

523
00:22:29.195 --> 00:22:31.555
that 80% is lost in the chain of production.

524
00:22:31.815 --> 00:22:34.995
So think about it as we obtain, you know, a hundred grams

525
00:22:35.055 --> 00:22:39.315
of phosphate, 20 grams ends up being actually usable, uh,

526
00:22:39.395 --> 00:22:41.155
because it's really hard to work with.

527
00:22:41.185 --> 00:22:42.195
It's really hard to get

528
00:22:42.215 --> 00:22:45.195
and it's really hard to sort of isolate and utilize.

529
00:22:46.645 --> 00:22:50.905
Um, and because phosphate makes up DNA plants have DNA,

530
00:22:50.905 --> 00:22:52.225
that's, that's the reality of it.

531
00:22:52.225 --> 00:22:55.625
Plants are, you know, they have DNA, they're,

532
00:22:56.015 --> 00:22:58.425
they have plant cells that contain DNA

533
00:22:58.765 --> 00:23:01.465
and when we wanna grow crops, there needs

534
00:23:01.465 --> 00:23:04.785
to be a significant amount of fertilizer, um,

535
00:23:05.105 --> 00:23:08.145
phosphorus rich fertilizer in the ground for the crops

536
00:23:08.145 --> 00:23:09.825
to grow to what we want them to.

537
00:23:10.125 --> 00:23:14.025
And so therefore crop growers need lots of phosphorus.

538
00:23:14.025 --> 00:23:17.505
They need to continue to refertilize the ground.

539
00:23:17.575 --> 00:23:20.065
It's, it's like those old sayings, especially um,

540
00:23:20.245 --> 00:23:25.165
in old indigenous practices in Australia, they used to um,

541
00:23:26.435 --> 00:23:28.845
they used to live in an area for a certain amount of time.

542
00:23:28.905 --> 00:23:30.445
Yes, this had to do with sort of food.

543
00:23:30.475 --> 00:23:32.725
This had to do with sort of live food.

544
00:23:32.865 --> 00:23:35.565
So things like, um, what they hunted and ate,

545
00:23:35.825 --> 00:23:37.245
but it also had to do with what they grew.

546
00:23:37.465 --> 00:23:39.525
So when they grew plants, they realized

547
00:23:39.555 --> 00:23:41.765
that if they continued to grow in the same spot over

548
00:23:41.765 --> 00:23:43.045
and over again, it stopped growing.

549
00:23:43.925 --> 00:23:46.365
And they realized that if they grew for a certain amount

550
00:23:46.365 --> 00:23:48.405
of time and then they moved somewhere else, grew there

551
00:23:48.405 --> 00:23:49.765
and then came back to that spot,

552
00:23:49.995 --> 00:23:53.685
that spot would then have re sort of energized.

553
00:23:53.825 --> 00:23:57.365
Its, its sort of phosphorous soil and so

554
00:23:57.365 --> 00:23:58.405
therefore you could grow again.

555
00:23:58.955 --> 00:24:00.485
Farmers don't have that option.

556
00:24:00.625 --> 00:24:02.485
So farmers need to grow on the land they have.

557
00:24:02.665 --> 00:24:04.685
And so they need to continue to grow on the land they have.

558
00:24:04.685 --> 00:24:06.365
They don't have the option of moving away from the land

559
00:24:06.365 --> 00:24:07.965
for a little while and then the phosphorus sort

560
00:24:07.965 --> 00:24:09.045
of naturally replenish.

561
00:24:09.435 --> 00:24:10.885
They have to continue to

562
00:24:11.635 --> 00:24:13.805
replenish the phosphorus artificially.

563
00:24:14.105 --> 00:24:16.965
And so that is one of the issues with phosphorus is

564
00:24:16.965 --> 00:24:20.125
that not only is it really hard to sort of isolate and get

565
00:24:20.425 --> 00:24:24.085
and then send out, everyone wants it or the farmers want it

566
00:24:24.085 --> 00:24:25.325
or the crop growers want it and

567
00:24:25.325 --> 00:24:26.725
therefore it's a bit of an issue.

568
00:24:28.745 --> 00:24:33.725
So we've

569
00:24:33.725 --> 00:24:34.805
talked a lot about the product table

570
00:24:35.145 --> 00:24:38.365
and we've talked a lot about how the product table can sort

571
00:24:38.365 --> 00:24:41.325
of be utilized in predicting, you know,

572
00:24:41.345 --> 00:24:43.965
you've got atomic numbers and so forth and et cetera.

573
00:24:44.625 --> 00:24:47.205
So let's actually learn about more about the per table.

574
00:24:47.205 --> 00:24:49.285
Let's actually learn what is going on in each

575
00:24:49.285 --> 00:24:50.925
of these rows in each of these columns.

576
00:24:51.305 --> 00:24:53.805
Um, so what it does is it helps us predict trends in

577
00:24:53.805 --> 00:24:55.725
properties and the pre table's super duper important

578
00:24:55.785 --> 00:24:59.725
and it's the basic groundwork to three, four chemistry.

579
00:24:59.745 --> 00:25:01.765
You will be utilizing the period table all the time

580
00:25:01.945 --> 00:25:03.085
and you won't even think about it.

581
00:25:03.465 --> 00:25:05.045
You won't even think about it because you just,

582
00:25:05.095 --> 00:25:06.285
it'll just be second nature

583
00:25:06.785 --> 00:25:08.365
to utilize it sort of in your head.

584
00:25:09.625 --> 00:25:11.485
So you have these things called periods.

585
00:25:11.865 --> 00:25:13.245
You have these things called halogen.

586
00:25:13.305 --> 00:25:15.005
You have these things called halal metals

587
00:25:15.105 --> 00:25:16.685
groups, noble gases.

588
00:25:16.685 --> 00:25:18.125
What are these things all mean?

589
00:25:18.535 --> 00:25:20.245
These are all, um,

590
00:25:20.345 --> 00:25:22.885
or alkaline earth manage, you've got all these different,

591
00:25:23.675 --> 00:25:26.245
different features that the periodic table talks about,

592
00:25:26.305 --> 00:25:27.605
but you don't really know what they mean.

593
00:25:27.665 --> 00:25:28.925
So let's go through those now.

594
00:25:30.325 --> 00:25:32.745
So the period table is organized in, uh,

595
00:25:32.995 --> 00:25:34.345
increasing atomic number.

596
00:25:34.485 --> 00:25:36.825
So we know a number is a number of protons.

597
00:25:36.825 --> 00:25:39.905
So it, it's organized in increasing number of protons.

598
00:25:40.805 --> 00:25:44.025
We know that elements are arranged in vertical columns

599
00:25:44.325 --> 00:25:45.545
for called groups.

600
00:25:46.085 --> 00:25:48.625
So our groups are elements in vertical columns

601
00:25:49.405 --> 00:25:50.945
and then the groups determine the number

602
00:25:51.645 --> 00:25:52.865
of valence electrons.

603
00:25:52.865 --> 00:25:55.345
So group one has one valence electron.

604
00:25:55.725 --> 00:25:58.985
Now valence electrons as we discussed earlier, um,

605
00:25:59.245 --> 00:26:01.425
are the electrons in the outer shell.

606
00:26:01.425 --> 00:26:04.105
So how many electrons are in the outer shell group one has

607
00:26:04.105 --> 00:26:06.985
one, group two has two, group three has three,

608
00:26:06.985 --> 00:26:07.825
group four has

609
00:26:07.825 --> 00:26:12.065
4, 5, 5, 6, 6, 7, 7, 8, 8.

610
00:26:12.605 --> 00:26:13.865
So eight will be full.

611
00:26:15.205 --> 00:26:19.825
So the number of valence electrons determines many

612
00:26:19.825 --> 00:26:20.825
of the chemical properties.

613
00:26:20.845 --> 00:26:23.065
So groups generally have similar properties.

614
00:26:23.085 --> 00:26:26.505
So as you go down the columns you'll find that most

615
00:26:26.505 --> 00:26:28.265
of those things have very similar properties.

616
00:26:28.875 --> 00:26:30.705
Horizontal rows are called periods.

617
00:26:31.085 --> 00:26:32.625
The period is equal to the number

618
00:26:32.625 --> 00:26:35.665
of occupied shells in an elements atom.

619
00:26:35.685 --> 00:26:38.425
So the shells are where the electrons sit.

620
00:26:38.525 --> 00:26:40.305
So if I go back to this image back here,

621
00:26:41.605 --> 00:26:43.340
you really need to know up to to 20.

622
00:26:43.585 --> 00:26:44.885
That's what you really need to know up to.

623
00:26:44.905 --> 00:26:46.245
But 18 is pretty good

624
00:26:46.275 --> 00:26:48.525
because the first 18 are the first three shells

625
00:26:48.525 --> 00:26:50.085
and as I said, the 2 8 8, that's

626
00:26:50.085 --> 00:26:51.245
what you sort of need to know.

627
00:26:51.465 --> 00:26:53.965
So as long as you know the 2, 8 8, you'll find

628
00:26:53.965 --> 00:26:56.925
that you know, two in here, eight in here, eight in here.

629
00:26:56.925 --> 00:27:00.485
And then these two here go into your fourth shell.

630
00:27:01.585 --> 00:27:03.405
So these two go into your fourth one

631
00:27:03.405 --> 00:27:04.765
and there's two in them.

632
00:27:05.065 --> 00:27:06.965
So each of these have one in their outer shell.

633
00:27:06.965 --> 00:27:11.285
Each of these have three. Each of these have 4, 5, 6, 7,

634
00:27:11.975 --> 00:27:16.325
sorry, 1, 2, 3, 4, 5, 6, 7, 8.

635
00:27:16.465 --> 00:27:18.765
Now what's really important is helium actually has two, um,

636
00:27:19.165 --> 00:27:21.125
helium only has two and it's outta shell,

637
00:27:21.125 --> 00:27:22.245
but it fills its shell.

638
00:27:22.245 --> 00:27:24.525
That's why it still sits in the same one as these ones

639
00:27:24.525 --> 00:27:27.125
that have eight because these have a full outta shell.

640
00:27:27.125 --> 00:27:28.325
So they're very, very stable.

641
00:27:28.885 --> 00:27:30.925
Helium also has a full outta shell despite having two

642
00:27:30.925 --> 00:27:33.045
because the first shell has two.

643
00:27:35.615 --> 00:27:40.335
Um, now just skipping through to where we were, um,

644
00:27:40.335 --> 00:27:42.135
the period is equal to the number of track shells.

645
00:27:42.475 --> 00:27:44.895
So EEG sodium is in the, is in period three.

646
00:27:44.895 --> 00:27:49.215
So it has three shells. Now the other couple of core

647
00:27:49.275 --> 00:27:50.575
or really important definitions,

648
00:27:51.045 --> 00:27:53.015
core definitions if you like, think like that, um,

649
00:27:53.555 --> 00:27:54.935
is one core charge.

650
00:27:55.075 --> 00:27:58.135
So core charges is the measure of the attractive forces felt

651
00:27:58.255 --> 00:28:00.215
by the valence electrons and the nucleus.

652
00:28:00.475 --> 00:28:03.335
So what that means is the valence electrons, the electrons

653
00:28:03.335 --> 00:28:06.695
that are in that outer shell, how attracted are they to the,

654
00:28:07.355 --> 00:28:08.975
to the um, nucleus?

655
00:28:09.115 --> 00:28:12.175
Are they not very attracted or are they super attracted?

656
00:28:12.515 --> 00:28:13.775
And it's got do with core charge.

657
00:28:13.835 --> 00:28:15.735
So core charge is the number of protons.

658
00:28:15.885 --> 00:28:19.215
Take the number of total inner shell electrons.

659
00:28:19.675 --> 00:28:23.225
So if you think of it like, um,

660
00:28:24.085 --> 00:28:27.465
if I go back here, if you think of it like

661
00:28:28.875 --> 00:28:33.435
let's use do sodium for example,

662
00:28:33.705 --> 00:28:37.675
there's 11, 11 take 10 'cause there's 10 electrons.

663
00:28:38.015 --> 00:28:42.955
So therefore you are going to have um, a core charge of one,

664
00:28:43.085 --> 00:28:46.555
which means that it's got a pretty weak core charge.

665
00:28:46.655 --> 00:28:50.685
But if I go up to chlorine and chlorine has 17

666
00:28:51.105 --> 00:28:53.565
but it's only got 10 again and it's in shells,

667
00:28:53.685 --> 00:28:56.125
'cause you don't count any of these ones in the outer shell,

668
00:28:56.795 --> 00:28:58.005
this is the inner shell.

669
00:28:58.145 --> 00:28:59.165
So you're thinking about all

670
00:28:59.165 --> 00:29:00.765
of these 10 that are in the inner shell.

671
00:29:00.765 --> 00:29:02.525
So seven take 10 is core charge of seven.

672
00:29:02.825 --> 00:29:04.805
So therefore it's got a pretty good core charge.

673
00:29:05.085 --> 00:29:07.485
A stronger core charge means the electrons are more

674
00:29:07.485 --> 00:29:10.615
attractive in um,

675
00:29:10.635 --> 00:29:12.415
so moving then you've got electro negativity.

676
00:29:12.915 --> 00:29:15.935
So electro negativity is a measure of the ability of an atom

677
00:29:15.935 --> 00:29:19.055
to attract electrons towards itself.

678
00:29:19.115 --> 00:29:22.295
So moving down the group more shells means further distance

679
00:29:22.405 --> 00:29:24.375
between the valence electrons and the nucleus.

680
00:29:24.395 --> 00:29:26.415
So you decrease electron negativity.

681
00:29:26.835 --> 00:29:30.535
So as you move down groups, so if you move down the columns,

682
00:29:30.715 --> 00:29:32.455
you get less electron negative.

683
00:29:33.075 --> 00:29:36.175
And then if you move across the period, so you move

684
00:29:36.175 --> 00:29:38.215
to the right, the electrons are added

685
00:29:38.215 --> 00:29:41.255
to the outta shell valence electrons are more attracted

686
00:29:41.345 --> 00:29:43.645
to the nucleus increasing electro negativity

687
00:29:43.715 --> 00:29:46.125
because the core charge increases.

688
00:29:46.125 --> 00:29:47.965
So as the core charge increases,

689
00:29:48.385 --> 00:29:50.725
the electro negativity increases.

690
00:29:50.725 --> 00:29:51.965
So as you move to the right,

691
00:29:52.785 --> 00:29:54.165
you become more electronegative.

692
00:29:54.185 --> 00:29:57.445
As you move up, you become more electronegative.

693
00:29:57.465 --> 00:29:59.925
If you move down, you become less electronegative.

694
00:30:00.005 --> 00:30:02.525
If you move to the left, you become less electro-negative.

695
00:30:02.865 --> 00:30:05.245
So I look at my period table again, just going back

696
00:30:05.245 --> 00:30:07.655
to it flooring.

697
00:30:07.675 --> 00:30:09.175
So we don't count this layer here,

698
00:30:09.315 --> 00:30:10.455
so we don't count group eight.

699
00:30:10.475 --> 00:30:11.615
Now why don't we count group eight?

700
00:30:11.815 --> 00:30:13.655
'cause they're very stable, they don't really need

701
00:30:13.655 --> 00:30:15.535
to be electro-negative because they're super stable.

702
00:30:15.535 --> 00:30:17.615
They've got perfect outer shops.

703
00:30:17.795 --> 00:30:20.055
So we start at this at fluorine.

704
00:30:20.055 --> 00:30:22.295
Fluorine is the most electro-negative molecule,

705
00:30:23.225 --> 00:30:25.295
least electro-negative molecule is probably over here

706
00:30:25.295 --> 00:30:27.295
with F fr, which I don't even know what it is.

707
00:30:27.445 --> 00:30:29.655
Nonetheless, it's probably all the way down there.

708
00:30:31.195 --> 00:30:34.615
Oh, I can skip through. Let me grab my mouse here.

709
00:30:35.315 --> 00:30:39.735
All right then we have atomic radius.

710
00:30:40.035 --> 00:30:42.535
So atomic radius is a measurement used

711
00:30:42.535 --> 00:30:43.575
for the size of the atom.

712
00:30:43.575 --> 00:30:46.375
So essentially if there are more shells

713
00:30:46.375 --> 00:30:47.695
and it's less electron negative,

714
00:30:47.695 --> 00:30:48.855
you're probably gonna have a bigger molecule

715
00:30:48.855 --> 00:30:50.895
because everything is more spread out.

716
00:30:51.595 --> 00:30:53.815
And then we have first ionization energy.

717
00:30:53.995 --> 00:30:56.575
Now first ionization energy is the energy required

718
00:30:56.575 --> 00:30:59.335
to move one valence electron from the outer

719
00:30:59.345 --> 00:31:00.575
shell of an element.

720
00:31:00.835 --> 00:31:03.935
So what that means is that how much energy is required

721
00:31:04.075 --> 00:31:05.575
to knock one electron off.

722
00:31:06.235 --> 00:31:08.895
So ionization forms cation,

723
00:31:08.915 --> 00:31:10.175
so they're positive charred ions.

724
00:31:10.205 --> 00:31:12.175
This reflects how strongly valence electrons are

725
00:31:12.175 --> 00:31:13.415
attracted to the nucleus.

726
00:31:13.795 --> 00:31:15.975
So a lot of information to take in,

727
00:31:16.155 --> 00:31:17.335
but these are just definitions.

728
00:31:17.335 --> 00:31:19.815
So these are things, these last two slides are the sort

729
00:31:19.815 --> 00:31:21.575
of slides that I want you to sort of come back to.

730
00:31:21.595 --> 00:31:23.095
If you have a summary book, put these,

731
00:31:23.105 --> 00:31:24.775
these definitions in your summary book

732
00:31:24.955 --> 00:31:26.695
and you come back to them when you need them.

733
00:31:26.915 --> 00:31:28.575
So it's information that you pop back

734
00:31:28.575 --> 00:31:30.935
to when it comes relevant in your questions.

735
00:31:37.615 --> 00:31:40.195
Now something else that we can discuss as well is

736
00:31:40.195 --> 00:31:42.555
that when we get multiple atoms together

737
00:31:42.575 --> 00:31:43.595
and we make molecules

738
00:31:43.595 --> 00:31:44.635
and we make compounds,

739
00:31:45.705 --> 00:31:48.855
these compounds can form distinctly different shapes.

740
00:31:49.395 --> 00:31:53.255
Um, and we predict these shapes using the valent shell

741
00:31:53.655 --> 00:31:55.975
electron pair pulson theory called Vespa.

742
00:31:56.795 --> 00:31:59.695
Um, so essentially like charges repel,

743
00:31:59.915 --> 00:32:03.935
so all electrons which are negative, um, will try

744
00:32:03.935 --> 00:32:05.375
and be as far apart as possible.

745
00:32:05.515 --> 00:32:08.095
And so the shape is then determined by two factors.

746
00:32:08.245 --> 00:32:10.375
It's determined by the number of covalent bonds

747
00:32:10.395 --> 00:32:13.255
and the number of lone pairs around a central atom.

748
00:32:13.715 --> 00:32:16.175
Now what do I mean by lone pairs?

749
00:32:17.265 --> 00:32:19.135
Atoms like to pair up.

750
00:32:19.755 --> 00:32:22.975
So you'll find that atoms like to pair themselves, uh,

751
00:32:22.975 --> 00:32:23.775
sorry, not atoms, sorry,

752
00:32:24.135 --> 00:32:25.375
electrons like to pair themselves up.

753
00:32:25.595 --> 00:32:27.215
So as you saw in this image back

754
00:32:27.285 --> 00:32:30.825
here, back where was it?

755
00:32:31.325 --> 00:32:34.185
See here, notice how the electrons are uh, configured.

756
00:32:34.185 --> 00:32:37.025
So in that first column, in that, in that first shell,

757
00:32:37.095 --> 00:32:38.185
they're just individual,

758
00:32:38.445 --> 00:32:40.405
but in the next one they like to pair up.

759
00:32:40.585 --> 00:32:42.245
So these like to pair up.

760
00:32:42.745 --> 00:32:45.695
So essentially how we sort

761
00:32:45.695 --> 00:32:48.655
of discuss all this is we look at if there are lone pairs,

762
00:32:48.655 --> 00:32:51.535
so pairs by themselves or if there are

763
00:32:52.835 --> 00:32:54.375
or what covalent bonds are going on.

764
00:32:54.755 --> 00:32:58.535
So in a case where there are no lone pairs of electrons

765
00:32:58.675 --> 00:33:02.415
and four single bonds, the atom

766
00:33:02.875 --> 00:33:05.335
or the molecule will form what we call a tetrahedral.

767
00:33:05.555 --> 00:33:09.535
Now a tetrahedral is considered something like methane, um,

768
00:33:09.535 --> 00:33:11.295
which is CH four and it looks a bit like this.

769
00:33:11.295 --> 00:33:15.455
Now you don't need to know the 109.5 or whatever it is.

770
00:33:15.755 --> 00:33:18.255
You just need to know that if it's got four

771
00:33:18.895 --> 00:33:23.055
elements coming off it, that means there's no lone pairs.

772
00:33:23.435 --> 00:33:25.935
It means you have a tetrahedral shape.

773
00:33:27.805 --> 00:33:29.585
Now if you have one lone pair,

774
00:33:29.585 --> 00:33:33.465
so notice there's one lone pair of um, electrons

775
00:33:33.465 --> 00:33:36.505
and I've got three single bonds coming off it, 2, 1, 2 3,

776
00:33:37.245 --> 00:33:39.145
I'm gonna have a pyramidal shape so it build,

777
00:33:39.325 --> 00:33:40.825
it builds a bit like a pyramid.

778
00:33:43.735 --> 00:33:45.515
Now if I have two lone pairs

779
00:33:45.815 --> 00:33:47.195
and I have two single bonds,

780
00:33:47.195 --> 00:33:48.275
the two single bonds are gonna be

781
00:33:48.275 --> 00:33:49.635
squeezed into this area over here.

782
00:33:49.635 --> 00:33:51.315
We're not gonna have 'em straight. You're gonna get squeezed

783
00:33:51.315 --> 00:33:54.875
over here and the two lone pairs will sit on the other side

784
00:33:55.055 --> 00:33:57.715
and therefore we get this sort of V shape

785
00:33:57.735 --> 00:33:59.435
and that's why we call them V-shaped.

786
00:34:00.495 --> 00:34:03.675
And then if we've just got two molecules attached together

787
00:34:03.935 --> 00:34:05.315
and there's three lone pairs,

788
00:34:05.575 --> 00:34:06.875
you are gonna have a linear shape

789
00:34:06.875 --> 00:34:08.355
because there's no other choice.

790
00:34:08.705 --> 00:34:10.075
It's just gonna look like this.

791
00:34:10.465 --> 00:34:13.475
There's just a line and then your two molecules

792
00:34:13.475 --> 00:34:15.795
and your lone pairs are attached around here.

793
00:34:16.575 --> 00:34:20.075
Now this covalent bond is sharing two electrons

794
00:34:20.075 --> 00:34:21.675
and that's why you think back here.

795
00:34:22.015 --> 00:34:23.635
So we want eight in our outta shell.

796
00:34:24.685 --> 00:34:27.275
There are technically eight electrons in this molecule,

797
00:34:27.275 --> 00:34:28.275
in this carbon here

798
00:34:28.275 --> 00:34:30.675
and there are two electrons on each of these hydrogens

799
00:34:30.825 --> 00:34:33.635
because they, he's sharing, so there's carbon,

800
00:34:33.825 --> 00:34:36.715
he's sharing two electrons with this hydrogen sharing,

801
00:34:37.065 --> 00:34:39.635
sharing two with this one, sharing two with this one

802
00:34:39.655 --> 00:34:40.915
and sharing two with this one.

803
00:34:41.215 --> 00:34:43.355
So that is what makes up a covalent bond.

804
00:34:43.675 --> 00:34:46.115
Covalent bonds share electrons and

805
00:34:46.115 --> 00:34:48.675
because these covalent bonds are sharing electrons,

806
00:34:49.145 --> 00:34:52.955
that is why there are still eight here there is two,

807
00:34:53.055 --> 00:34:54.235
two and two which is six.

808
00:34:54.335 --> 00:34:56.955
And then there's your other two as a lone pair.

809
00:34:57.385 --> 00:35:00.475
Same thing down here, two and two, four and then two

810
00:35:00.475 --> 00:35:02.755
and two four, then same thing over here.

811
00:35:03.055 --> 00:35:05.795
2, 2, 2 6 and your last one, two.

812
00:35:07.535 --> 00:35:09.595
So as you can see here, this is hydrchlor I guess.

813
00:35:11.835 --> 00:35:15.405
Alright, so given

814
00:35:15.475 --> 00:35:17.765
that we just discussed covalent bonds,

815
00:35:18.025 --> 00:35:20.005
we should probably then move into bonding.

816
00:35:20.025 --> 00:35:22.645
So bonding's really the next point in the line.

817
00:35:22.745 --> 00:35:26.925
So we've gone through the basics of sort of atoms

818
00:35:26.945 --> 00:35:29.605
and compound shape and our periodic table

819
00:35:29.665 --> 00:35:30.845
and electro negativity.

820
00:35:31.755 --> 00:35:33.015
But what about bonding?

821
00:35:33.015 --> 00:35:35.935
So we talked about compounds, we talked about their shape,

822
00:35:36.675 --> 00:35:38.085
but how are they all bonded together?

823
00:35:38.085 --> 00:35:39.125
What's actually going on?

824
00:35:39.475 --> 00:35:41.885
Well, bonding is really, really interesting.

825
00:35:42.025 --> 00:35:44.805
So different molecules and compounds have different bonding

826
00:35:44.985 --> 00:35:46.925
and they, it's all indicated by their properties.

827
00:35:47.425 --> 00:35:48.925
Before we look at the types of bonds,

828
00:35:48.925 --> 00:35:50.205
let's look at the common compounds

829
00:35:50.205 --> 00:35:53.045
and what properties say about their bonds.

830
00:35:53.305 --> 00:35:56.005
So we look first of all at metals.

831
00:35:56.005 --> 00:36:00.045
So metals is a really common type of sort of compound.

832
00:36:00.545 --> 00:36:02.685
So metals generally have a high melting point

833
00:36:02.905 --> 00:36:04.205
and they conduct electricity.

834
00:36:04.465 --> 00:36:07.445
So this indicates two things to us indicates first of all

835
00:36:07.835 --> 00:36:09.685
that they have strong bonds

836
00:36:10.785 --> 00:36:15.385
and second of all they contain free moving charge particles.

837
00:36:15.645 --> 00:36:19.505
So to conduct electricity even as a solid, you need

838
00:36:19.505 --> 00:36:21.585
to have free moving charge particles.

839
00:36:21.805 --> 00:36:23.505
So you need to have some sort of ability

840
00:36:23.565 --> 00:36:27.625
for charge particles to move through your physical shape.

841
00:36:29.135 --> 00:36:31.545
Iion compounds, ionic compounds are another,

842
00:36:31.545 --> 00:36:34.465
they're like salts, but salts is a solid iion.

843
00:36:34.705 --> 00:36:36.345
Compounds have again high melting point

844
00:36:36.885 --> 00:36:39.785
and they conduct electricity but only as a liquid.

845
00:36:39.855 --> 00:36:43.385
They cannot conduct it as a, as a solid metals can conduct

846
00:36:43.385 --> 00:36:44.985
as both a solid and a liquid.

847
00:36:44.985 --> 00:36:46.745
They conduct it. So then we

848
00:36:46.745 --> 00:36:47.905
say, well what does this indicate?

849
00:36:47.905 --> 00:36:49.625
Well again, it indicates that they have strong bonds.

850
00:36:49.685 --> 00:36:53.625
We understand that because they have a high melting point,

851
00:36:53.625 --> 00:36:55.425
they have high, they have strong bonds, we get that.

852
00:36:56.595 --> 00:37:00.575
But they also contain free moving charged

853
00:37:01.095 --> 00:37:04.495
particles when there's a liquid but not as a solid.

854
00:37:05.575 --> 00:37:08.095
Interesting. And then we have non-metal compounds.

855
00:37:08.095 --> 00:37:09.695
So iron compounds have a metal element

856
00:37:09.835 --> 00:37:11.495
but they're not fully metal.

857
00:37:12.445 --> 00:37:14.775
Non-metal elements have a low melting point

858
00:37:14.795 --> 00:37:17.215
and they do not conduct conduct electricity.

859
00:37:17.235 --> 00:37:18.295
So what does that indicate to me?

860
00:37:18.295 --> 00:37:21.535
Well that indicates that they, they must have some bonding

861
00:37:21.535 --> 00:37:24.495
but it must be really weak and they do not contain

862
00:37:25.125 --> 00:37:27.095
free moving charge particles.

863
00:37:27.235 --> 00:37:29.735
So there's no free moving charge particles,

864
00:37:30.285 --> 00:37:33.335
therefore there's no ability to conduct electricity.

865
00:37:34.965 --> 00:37:37.385
So there are two main categories of bonds.

866
00:37:37.405 --> 00:37:38.745
Now that we understand what our three,

867
00:37:38.805 --> 00:37:40.945
you know these are our main sort of compounds.

868
00:37:40.945 --> 00:37:42.745
There are more than this but these are our main compounds

869
00:37:42.745 --> 00:37:44.665
and we can tell from these properties

870
00:37:44.665 --> 00:37:45.985
what is going on with our bonds.

871
00:37:46.315 --> 00:37:47.625
Let's learn what type of bonds there are

872
00:37:47.625 --> 00:37:50.225
and then we can sort of decipher what bonds go where.

873
00:37:50.965 --> 00:37:52.745
So there are two main categories of bonds.

874
00:37:52.745 --> 00:37:56.025
There is intra and intermolecular bonds.

875
00:37:56.755 --> 00:38:00.345
Intra means within, in inter means between.

876
00:38:00.725 --> 00:38:03.345
So think of it like intranet versus internet.

877
00:38:03.735 --> 00:38:06.745
Your school probably has an intranet, which is an internet

878
00:38:07.335 --> 00:38:09.385
type sort of website

879
00:38:09.615 --> 00:38:11.985
that can only be accessed in your school

880
00:38:12.725 --> 00:38:13.865
or on a school laptop.

881
00:38:13.925 --> 00:38:15.625
And it's only between your school.

882
00:38:15.685 --> 00:38:17.065
That's all that it's used for.

883
00:38:17.485 --> 00:38:20.065
So that's an intranet, it's within your school.

884
00:38:20.565 --> 00:38:24.185
The internet allows you to talk between different schools.

885
00:38:25.365 --> 00:38:28.265
So think of it as intranet is the forces

886
00:38:28.445 --> 00:38:32.065
or the bonds holding the atom in a molecule together.

887
00:38:32.285 --> 00:38:35.565
So intramolecular bonds are the covalent bonds

888
00:38:35.675 --> 00:38:38.125
between the oxygens and the hydrogens in water.

889
00:38:40.025 --> 00:38:42.525
The intermolecular bonds which are

890
00:38:42.525 --> 00:38:45.165
between water molecules are the forces

891
00:38:45.305 --> 00:38:47.965
of attractions holding neighboring molecules together.

892
00:38:48.065 --> 00:38:51.085
So it's holding this water next to this water.

893
00:38:51.465 --> 00:38:52.525
That's what that is doing.

894
00:38:52.525 --> 00:38:55.565
It's holding these two water molecules together.

895
00:38:59.405 --> 00:39:03.735
So covalent bonds are a type of

896
00:39:04.555 --> 00:39:05.775
intramolecular bond.

897
00:39:05.775 --> 00:39:08.575
We've already discussed this but we'll discuss it again.

898
00:39:08.875 --> 00:39:11.055
We intramolecular bond.

899
00:39:11.315 --> 00:39:14.975
So if covalent bonds are a type of intramolecular bonds,

900
00:39:15.645 --> 00:39:18.775
they are found obviously they are atoms in non

901
00:39:19.485 --> 00:39:21.375
non-metal compounds that are held together

902
00:39:21.375 --> 00:39:24.415
with covalent bonds, meaning the atoms share electrons

903
00:39:24.415 --> 00:39:25.495
to fill their outer shell.

904
00:39:25.495 --> 00:39:28.375
So we've already discussed this, they share electrons.

905
00:39:28.635 --> 00:39:30.935
So in water the hydrogen

906
00:39:31.035 --> 00:39:33.775
and the oxygen share two electrons.

907
00:39:33.995 --> 00:39:35.495
That's what makes up their bond.

908
00:39:37.435 --> 00:39:40.455
Now the, this results in them forming molecules

909
00:39:40.455 --> 00:39:42.495
with different shapes depending on the structure

910
00:39:42.635 --> 00:39:44.855
of the outer shell and the atoms involved.

911
00:39:44.995 --> 00:39:47.685
So when we get um,

912
00:39:48.835 --> 00:39:52.765
different shapes and different shapes

913
00:39:52.865 --> 00:39:55.045
and different molecules involved,

914
00:39:56.025 --> 00:39:57.565
we then have different properties

915
00:39:57.585 --> 00:39:59.445
and we've already discussed the different shapes,

916
00:39:59.445 --> 00:40:01.285
but then we get like the different properties which you've

917
00:40:01.285 --> 00:40:02.365
already sort of discussed as well

918
00:40:02.385 --> 00:40:03.845
and we'll discuss in more detail.

919
00:40:03.845 --> 00:40:05.565
Essentially covalent bonds are the most important.

920
00:40:05.595 --> 00:40:07.925
They make up most of all

921
00:40:07.985 --> 00:40:09.965
of the interim intermolecular bonds you're gonna work with.

922
00:40:10.425 --> 00:40:13.325
Um, and it's probably the only one I'm gonna go

923
00:40:13.325 --> 00:40:15.325
through today with you in terms ofra molecular bonds.

924
00:40:15.705 --> 00:40:16.765
Um, so it's the most important.

925
00:40:18.985 --> 00:40:20.885
Now, non-metals share electrons

926
00:40:21.025 --> 00:40:22.805
or continuously exchange electrons

927
00:40:22.825 --> 00:40:25.645
to complete their respective atoms or added shells.

928
00:40:25.645 --> 00:40:27.925
This is known as covalent bonding.

929
00:40:28.105 --> 00:40:29.885
So this is a really good example of it.

930
00:40:29.905 --> 00:40:34.605
So as you can see here we've got um, a lone pair,

931
00:40:34.805 --> 00:40:37.045
a lone pair, a lone pair, a lone pair.

932
00:40:37.045 --> 00:40:40.645
So they've each got two lone pairs but then oxygens

933
00:40:40.645 --> 00:40:42.925
or o twos have a double bond.

934
00:40:43.035 --> 00:40:44.685
They have a double covalent bond

935
00:40:45.065 --> 00:40:47.285
and that double covalent bond is indicated

936
00:40:47.285 --> 00:40:48.885
by these two lone pairs.

937
00:40:49.225 --> 00:40:51.645
So this one here, this one here that are shared.

938
00:40:52.145 --> 00:40:53.405
So they all have six.

939
00:40:53.625 --> 00:40:58.485
So all individual oxygen atoms have six electrons when they

940
00:40:58.485 --> 00:41:00.605
have no charge, but they wanna get to eight.

941
00:41:00.825 --> 00:41:01.965
So the quickest way to get to eight

942
00:41:01.965 --> 00:41:04.565
or the quickest way to get to zero, it's quicker to get

943
00:41:04.605 --> 00:41:05.765
to eight, they'll just add two.

944
00:41:06.025 --> 00:41:08.605
So they add two by sharing two of their own

945
00:41:09.185 --> 00:41:11.605
and gaining the sharing

946
00:41:11.625 --> 00:41:14.005
of two more from the opposite oxygen.

947
00:41:14.185 --> 00:41:15.845
So they get two from this oxygen

948
00:41:15.905 --> 00:41:18.165
and then they sort of give two from themselves

949
00:41:18.505 --> 00:41:19.525
and they share them.

950
00:41:19.865 --> 00:41:24.085
So therefore there's four here that make up eight

951
00:41:24.155 --> 00:41:26.005
with these lone pairs that are left.

952
00:41:27.145 --> 00:41:28.885
So this is known as covalent bonding.

953
00:41:29.145 --> 00:41:33.085
So co means together valent means valent electrons.

954
00:41:33.585 --> 00:41:35.725
But why do atoms do this in the first place?

955
00:41:36.105 --> 00:41:39.725
So as we've already discussed, um, they want to be stable

956
00:41:39.945 --> 00:41:41.485
and remember that I discussed earlier

957
00:41:41.595 --> 00:41:44.325
that we don't really talk about electron negativity in all

958
00:41:44.325 --> 00:41:45.645
these things with the last group.

959
00:41:45.745 --> 00:41:47.405
So group eight we don't talk about it.

960
00:41:47.945 --> 00:41:49.725
So the last column, that's

961
00:41:49.725 --> 00:41:52.045
because they are what we refer to as doable gases.

962
00:41:52.145 --> 00:41:54.885
And noble gases are essentially the most stable elements

963
00:41:54.885 --> 00:41:57.005
because they have full outta shell.

964
00:41:57.505 --> 00:42:00.645
Ium has two argon here has uh, 18.

965
00:42:01.225 --> 00:42:03.725
So they are stable in themselves.

966
00:42:03.725 --> 00:42:05.245
They don't need to make coherent

967
00:42:05.245 --> 00:42:06.285
bonds with anything they never do.

968
00:42:06.475 --> 00:42:08.285
They never make coherent bonds with anything.

969
00:42:08.385 --> 00:42:10.485
Why would they? There's no point.

970
00:42:10.595 --> 00:42:12.885
They've already got a full outta shell.

971
00:42:13.115 --> 00:42:15.125
They don't need to go and share with anyone else.

972
00:42:15.315 --> 00:42:16.405
They're happy as is.

973
00:42:16.545 --> 00:42:18.845
So they're not gonna go and do anything out of their way

974
00:42:19.265 --> 00:42:20.565
to fill out their outta shell

975
00:42:20.585 --> 00:42:22.805
and they already have a full outer shell.

976
00:42:23.025 --> 00:42:25.605
So really important to understand that these noble gases,

977
00:42:25.735 --> 00:42:28.805
especially these um, like argon

978
00:42:28.885 --> 00:42:30.605
and helium, they're special

979
00:42:30.885 --> 00:42:32.125
molecules 'cause they don't go and share.

980
00:42:32.125 --> 00:42:34.365
Whereas oxygen on the other hand really

981
00:42:34.365 --> 00:42:35.525
wants to fill it out a shell.

982
00:42:35.825 --> 00:42:38.365
So it's gonna go and share two and gain another two.

983
00:42:41.895 --> 00:42:44.395
So now we're gonna move into inter molecular lines.

984
00:42:44.415 --> 00:42:46.595
Now inter molecular bonds are a little bit more complex

985
00:42:46.695 --> 00:42:48.715
and there's a few more that you need to know.

986
00:42:48.945 --> 00:42:51.875
There's really the three main, there is a couple of others,

987
00:42:51.935 --> 00:42:55.195
but the three main ones are dipole dipole forces,

988
00:42:56.075 --> 00:42:58.195
hydrogen bonding and dispersion forces.

989
00:42:59.175 --> 00:43:01.235
Now each of these occur between molecules

990
00:43:01.235 --> 00:43:02.795
and they determine the physical properties

991
00:43:02.795 --> 00:43:04.635
of covalent molecular substances

992
00:43:04.815 --> 00:43:06.835
and they can also tell you a lot about what's going on.

993
00:43:06.835 --> 00:43:09.635
If you are told something has hydrogen bonds, it tells you

994
00:43:09.905 --> 00:43:12.315
that there is a hydrogen in one molecule

995
00:43:12.315 --> 00:43:15.475
and there is a nitrogen oxygen or fluorine in the other.

996
00:43:15.815 --> 00:43:17.075
Now I'll explain that in a little bit.

997
00:43:17.685 --> 00:43:19.355
Ionic on the other hand tells you

998
00:43:19.355 --> 00:43:21.355
that there is two polar molecules

999
00:43:21.935 --> 00:43:23.755
and they are, I ironically attracted

1000
00:43:23.775 --> 00:43:25.635
to each other dispersion forces.

1001
00:43:25.705 --> 00:43:27.115
They don't actually tell you that much to be honest.

1002
00:43:27.115 --> 00:43:28.395
Dispersion forces are a bit useless.

1003
00:43:28.735 --> 00:43:31.315
The other two, however, tell you a lot of what's going on.

1004
00:43:33.825 --> 00:43:37.565
So dipole dipole forces, so these are probably

1005
00:43:38.385 --> 00:43:40.605
the least common that you will work with,

1006
00:43:40.605 --> 00:43:42.285
especially going into unit three four.

1007
00:43:42.625 --> 00:43:44.805
You're probably not gonna work with these all that much.

1008
00:43:44.805 --> 00:43:46.325
You're gonna work more with hydrogen

1009
00:43:46.325 --> 00:43:51.165
and you're gonna work more with um, hydrogen

1010
00:43:51.165 --> 00:43:53.245
and you're gonna work more with uh,

1011
00:43:54.425 --> 00:43:56.205
dipole di uh, sorry, dispersion.

1012
00:43:59.465 --> 00:44:02.445
So dipole dipole forces result from attractions

1013
00:44:02.445 --> 00:44:04.405
between partial positive

1014
00:44:04.745 --> 00:44:07.685
and partial negative sides of polar molecules.

1015
00:44:08.225 --> 00:44:09.885
So what does that mean?

1016
00:44:10.595 --> 00:44:14.365
When we, when we have a polar molecule, we have sort of

1017
00:44:15.085 --> 00:44:18.285
a molecule where the electro negativities are not for same.

1018
00:44:18.505 --> 00:44:20.485
So for example, water.

1019
00:44:21.065 --> 00:44:23.765
So in water the electro negativities are not the same.

1020
00:44:23.985 --> 00:44:25.525
And I'm gonna go back to this page here.

1021
00:44:26.105 --> 00:44:27.205
So this is indicated

1022
00:44:27.205 --> 00:44:29.685
by these little delta positives and delta negatives.

1023
00:44:29.685 --> 00:44:32.045
Now you do not have to do these very, very often.

1024
00:44:32.225 --> 00:44:34.325
You might get asked in maybe a sac

1025
00:44:34.325 --> 00:44:36.565
for unit one, uh, but that's about it.

1026
00:44:36.565 --> 00:44:37.805
You're not gonna get asked about these

1027
00:44:37.865 --> 00:44:39.245
beyond sort of unit one.

1028
00:44:39.275 --> 00:44:41.805
They're sort of inferred that you understand how they work.

1029
00:44:42.345 --> 00:44:43.965
Um, and they're not really examined.

1030
00:44:44.875 --> 00:44:46.365
They delta positive and they negatives

1031
00:44:47.045 --> 00:44:48.325
indicate electro negativity.

1032
00:44:49.065 --> 00:44:52.325
If something is more electro-negative, it is going

1033
00:44:52.325 --> 00:44:55.765
to be more attractive to the electrons and

1034
00:44:55.765 --> 00:44:58.645
therefore it is going to be slightly more negative

1035
00:44:58.755 --> 00:45:02.405
because it's gonna have the electrons slightly more than

1036
00:45:02.405 --> 00:45:04.565
what the other molecule has that it's sharing with.

1037
00:45:04.585 --> 00:45:06.485
So if it's sharing a covalent bond

1038
00:45:06.745 --> 00:45:08.805
and we have hydrogen, we have oxygen,

1039
00:45:10.375 --> 00:45:13.875
the oxygen is more negative, so it is going to attract

1040
00:45:14.735 --> 00:45:16.395
the electrons slightly more.

1041
00:45:16.395 --> 00:45:18.595
So instead of the electrons being shared perfectly in the

1042
00:45:18.595 --> 00:45:19.875
middle, they're probably gonna be

1043
00:45:19.875 --> 00:45:20.915
shared somewhere over here.

1044
00:45:21.615 --> 00:45:24.195
As much as they're still shared, they are more

1045
00:45:24.195 --> 00:45:26.755
with the oxygen than they are with the hydrogen.

1046
00:45:26.775 --> 00:45:30.435
So the hydrogen contains a slightly very slightly

1047
00:45:30.995 --> 00:45:32.955
positive sort of aspect to it.

1048
00:45:33.595 --> 00:45:37.255
The oxygen contains a very slightly negative aspect to it

1049
00:45:37.515 --> 00:45:41.495
and therefore this molecule is pull up

1050
00:45:41.495 --> 00:45:44.255
because the hydrogens are on the outside.

1051
00:45:44.355 --> 00:45:48.415
But so is the oxygen if this oxygen impossible.

1052
00:45:48.555 --> 00:45:51.375
But let's just say this, oxygen had four hydrogens around it

1053
00:45:51.375 --> 00:45:53.575
and it was completely surrounded by hydrogens.

1054
00:45:53.975 --> 00:45:55.175
Actually there was a really good example, a couple

1055
00:45:55.175 --> 00:45:56.655
of slides back, let me find that slide.

1056
00:45:57.155 --> 00:46:00.105
Um, of methane. Methane here.

1057
00:46:00.365 --> 00:46:03.945
So methane, for example, methane is completely surrounded.

1058
00:46:03.945 --> 00:46:06.745
Notice how this carbon is stuck in the middle.

1059
00:46:06.795 --> 00:46:10.625
There is four hydrogens around it making a complete sort of,

1060
00:46:11.295 --> 00:46:13.505
it's making a complete little cage around it.

1061
00:46:13.925 --> 00:46:17.105
Now this carbon would be delta negative.

1062
00:46:17.205 --> 00:46:19.465
It has more electron negative than these hydrogens.

1063
00:46:19.805 --> 00:46:20.905
So it is attracting them,

1064
00:46:21.285 --> 00:46:23.185
it is attracting the electrons more

1065
00:46:23.185 --> 00:46:24.825
so the electrons would be sitting in each

1066
00:46:24.825 --> 00:46:27.145
of these covalent bonds like here, here, here and here.

1067
00:46:28.085 --> 00:46:30.465
But these are surrounding it.

1068
00:46:30.465 --> 00:46:32.025
And these are all delta positive.

1069
00:46:32.045 --> 00:46:35.545
But because they are all the same level of delta positive

1070
00:46:36.205 --> 00:46:39.385
and they're all surrounding it, molecules actually non-polar

1071
00:46:39.385 --> 00:46:41.705
because it doesn't have a negative element.

1072
00:46:41.765 --> 00:46:43.945
The negative element is stuck in the middle and it's hidden.

1073
00:46:44.205 --> 00:46:45.865
You can't get to it, it's stuck in the middle.

1074
00:46:46.365 --> 00:46:49.065
But the positive element is on the outside,

1075
00:46:49.125 --> 00:46:50.145
but they're all the same.

1076
00:46:50.405 --> 00:46:55.065
So therefore we treat this molecule like it is negative, uh,

1077
00:46:55.065 --> 00:46:58.345
like it is, sorry, neutral.

1078
00:46:58.485 --> 00:47:00.505
So we treat this like it's a neutral molecule

1079
00:47:00.725 --> 00:47:04.425
and we treat this like a non-polar molecule.

1080
00:47:04.695 --> 00:47:06.905
However, so this is non-polar,

1081
00:47:08.945 --> 00:47:13.365
but we come back here, this molecule here,

1082
00:47:13.555 --> 00:47:17.685
this water has sort of one side that is positive

1083
00:47:17.685 --> 00:47:19.565
and then it has one side that's negative and

1084
00:47:19.565 --> 00:47:22.445
therefore we treat this more like a polar molecule

1085
00:47:22.445 --> 00:47:26.285
because it's got this sort of difference in sort of

1086
00:47:27.525 --> 00:47:28.925
negative and positive at one end.

1087
00:47:30.905 --> 00:47:31.125
So

1088
00:47:35.705 --> 00:47:38.685
dipole dipole track attractions are between those parts.

1089
00:47:39.625 --> 00:47:42.725
So they're weak since it's only partial charges.

1090
00:47:42.865 --> 00:47:45.405
So you've got a partially negative and a partial positive.

1091
00:47:45.405 --> 00:47:48.405
They're not full positive and and full negative.

1092
00:47:48.985 --> 00:47:50.605
Um, but the bigger the polarity,

1093
00:47:50.665 --> 00:47:52.125
the stronger the attraction is.

1094
00:47:52.665 --> 00:47:54.565
So dipole dipole charges

1095
00:47:55.385 --> 00:47:58.405
and those forces are essentially sort of altered by

1096
00:47:58.625 --> 00:48:02.125
how polar the molecule is or how non-polar the molecule is.

1097
00:48:03.025 --> 00:48:05.495
Um, molecules are stronger.

1098
00:48:05.495 --> 00:48:08.295
Dipole dipole horses will have a higher melting point

1099
00:48:08.395 --> 00:48:09.855
and a higher boiling point.

1100
00:48:09.855 --> 00:48:10.935
So we've already discussed this.

1101
00:48:12.105 --> 00:48:14.645
Now hydrogen bonds, hydrogen bonds are a very special type

1102
00:48:14.645 --> 00:48:16.205
of dipole dipole force.

1103
00:48:16.585 --> 00:48:19.525
Um, and they are really the strongest ones we have.

1104
00:48:19.585 --> 00:48:22.885
So they, they are a type of dipole dipole interaction,

1105
00:48:22.945 --> 00:48:24.325
but they are much stronger.

1106
00:48:24.425 --> 00:48:25.805
So we sort of call it our own thing.

1107
00:48:26.585 --> 00:48:30.685
Now hydrogen bonds occur when a hydrogen bonds

1108
00:48:30.715 --> 00:48:34.645
with an oxygen, nitrogen, or fluorine.

1109
00:48:34.665 --> 00:48:37.645
And we call this the N rule. I call it the NPH rule.

1110
00:48:37.645 --> 00:48:38.885
Some people call it the fun rule.

1111
00:48:39.305 --> 00:48:41.005
Um, but I call it the N rule.

1112
00:48:41.065 --> 00:48:44.165
So it's the NF nitrogen, oxygen,

1113
00:48:44.425 --> 00:48:46.325
or fluorine, one of the three.

1114
00:48:46.705 --> 00:48:48.285
So water is a prime example.

1115
00:48:48.535 --> 00:48:51.445
Water has oxygen and it has hydrogen.

1116
00:48:51.665 --> 00:48:56.605
So these two form a really strong, really strong

1117
00:48:58.065 --> 00:49:00.485
dipole dipole course, which we call a hydrogen bond.

1118
00:49:00.785 --> 00:49:03.525
And this brings up the melting point

1119
00:49:03.665 --> 00:49:08.085
and the boiling point considerably, considerably stronger.

1120
00:49:09.775 --> 00:49:13.115
So oxygen, nitrogen and fluorine are the smallest

1121
00:49:13.335 --> 00:49:15.755
and most electro-negative elements.

1122
00:49:15.935 --> 00:49:18.115
So when sharing an electron with a hydrogen,

1123
00:49:18.115 --> 00:49:19.875
they attract the electron the most

1124
00:49:20.135 --> 00:49:22.515
and create a highly polar bond.

1125
00:49:22.975 --> 00:49:27.075
So that should explain why this dipole dipole force is just

1126
00:49:27.635 --> 00:49:28.635
considerably stronger.

1127
00:49:29.185 --> 00:49:30.875
It's so much stronger than all the other ones

1128
00:49:30.875 --> 00:49:33.035
and that is why he's able to sort

1129
00:49:33.035 --> 00:49:34.675
of make this really strong bond

1130
00:49:34.675 --> 00:49:36.715
and it's able to hold itself together a lot better.

1131
00:49:40.055 --> 00:49:41.715
Um, and then lastly, dispersion forces.

1132
00:49:41.925 --> 00:49:44.115
Dispersion forces are much of a muchness.

1133
00:49:44.375 --> 00:49:47.475
Um, they are essentially forces

1134
00:49:47.475 --> 00:49:49.915
between non-polar substances such as oils.

1135
00:49:49.915 --> 00:49:52.075
They also occur in poly substances.

1136
00:49:52.075 --> 00:49:53.995
They're just everywhere, but they're really weak.

1137
00:49:54.145 --> 00:49:56.675
They're just the natural attractions that happen

1138
00:49:56.675 --> 00:49:57.715
between molecules.

1139
00:49:58.255 --> 00:50:00.995
Um, and essentially they exist in all molecules.

1140
00:50:01.055 --> 00:50:03.755
So all molecules will have dispersion forces.

1141
00:50:04.145 --> 00:50:05.195
They're fairly weak,

1142
00:50:05.695 --> 00:50:08.155
but molecules that just have dispersion forces,

1143
00:50:08.225 --> 00:50:09.715
well they've got nothing holding 'em together.

1144
00:50:09.715 --> 00:50:12.155
They're more likely to be a gas ones

1145
00:50:12.155 --> 00:50:15.155
that have dispersion forces and dipole dipole

1146
00:50:15.255 --> 00:50:19.315
or hydrogen are going to be much stronger and

1147
00:50:19.315 --> 00:50:20.835
therefore they're more likely to be a liquid

1148
00:50:20.935 --> 00:50:24.595
or a solid at room temperature.

1149
00:50:25.615 --> 00:50:28.525
So if you think about like this in molecules that, uh,

1150
00:50:28.945 --> 00:50:31.085
in molecules negative electrons are constantly moving,

1151
00:50:31.085 --> 00:50:33.405
sometimes they gather more closely to one side.

1152
00:50:33.555 --> 00:50:36.205
This gives the side an instantaneous dipole,

1153
00:50:36.205 --> 00:50:38.845
meaning it gives a partial negative dipole for a second.

1154
00:50:39.395 --> 00:50:41.605
This can cause dipoles in neighboring molecules.

1155
00:50:41.985 --> 00:50:45.405
The attractions between instantaneous negative dipoles

1156
00:50:45.485 --> 00:50:47.485
and instantaneous positive dipoles are

1157
00:50:47.485 --> 00:50:49.085
called dispersion forces.

1158
00:50:49.545 --> 00:50:52.325
So it's that rotating of electrons around the element

1159
00:50:52.505 --> 00:50:53.645
around the atom

1160
00:50:53.875 --> 00:50:57.005
that cause these really instantaneous dipole attractions.

1161
00:50:57.005 --> 00:50:59.045
So they're like instantaneous dipole dipoles

1162
00:50:59.145 --> 00:51:01.245
and they happen instantaneously and go away instantaneously.

1163
00:51:01.865 --> 00:51:03.725
Um, and that's why we call 'em dispersion forces

1164
00:51:04.245 --> 00:51:07.605
'cause they're really weak and they don't really do a whole

1165
00:51:07.625 --> 00:51:09.965
lot, but they do something, they do enough.

1166
00:51:12.625 --> 00:51:14.445
So then your main types of bonds.

1167
00:51:14.505 --> 00:51:16.925
But it's important to know that bonds

1168
00:51:17.595 --> 00:51:19.325
then predict properties.

1169
00:51:19.385 --> 00:51:21.405
So now that we know what bonds are going on,

1170
00:51:21.545 --> 00:51:23.645
we can then predict, well, is there a bond?

1171
00:51:23.705 --> 00:51:25.485
If these bonds are present, what's actually gonna happen?

1172
00:51:25.955 --> 00:51:28.005
Well the most important one is boiling point.

1173
00:51:28.005 --> 00:51:29.205
So boiling point and melting point,

1174
00:51:29.205 --> 00:51:30.365
but we'll say boiling point.

1175
00:51:30.985 --> 00:51:33.755
Boiling point. When is when we increase the temperature, at

1176
00:51:33.755 --> 00:51:35.075
what degree do we start to pour the gas?

1177
00:51:35.175 --> 00:51:36.675
So with water, we know at a hundred

1178
00:51:36.675 --> 00:51:37.755
degrees we start to boil.

1179
00:51:38.055 --> 00:51:40.315
We know with the kettle you hit, you set the kettle, it goes

1180
00:51:40.315 --> 00:51:41.915
to a hundred degrees, the water starts to boil.

1181
00:51:42.615 --> 00:51:46.795
Um, the melting point is when increasing the temperature of

1182
00:51:46.795 --> 00:51:48.675
what degree do we start form a liquid from a solid.

1183
00:51:48.695 --> 00:51:49.795
So we know again, with water,

1184
00:51:49.905 --> 00:51:51.595
I've increased the temperature above zero.

1185
00:51:51.695 --> 00:51:53.315
So we put water in the freezer, it freezes,

1186
00:51:53.315 --> 00:51:55.035
and then we take it the ice out.

1187
00:51:55.225 --> 00:51:58.515
When it starts to warm, it starts to melt

1188
00:51:58.515 --> 00:51:59.675
because it melts, it starts

1189
00:51:59.755 --> 00:52:03.615
to warm past zero degrees Strength.

1190
00:52:03.915 --> 00:52:05.655
So how strong the intermolecular bonds

1191
00:52:05.655 --> 00:52:07.375
between atoms are is when we talk

1192
00:52:07.375 --> 00:52:08.535
about strength and has a property.

1193
00:52:08.955 --> 00:52:10.015
And then conductivity.

1194
00:52:10.115 --> 00:52:12.175
Now we will discuss conductivity in this next slide.

1195
00:52:12.815 --> 00:52:15.175
Conductivity, as we've already discussed, is whether

1196
00:52:15.695 --> 00:52:18.015
electricity can pass through a solid or not.

1197
00:52:18.315 --> 00:52:21.055
Um, this is determined by whether there are free electrons.

1198
00:52:21.275 --> 00:52:23.095
Now also with conductivity, you can say

1199
00:52:23.095 --> 00:52:25.575
that something is conductive as a liquid but not a solid.

1200
00:52:25.915 --> 00:52:27.935
We generally think it's conduct of conductivity

1201
00:52:28.315 --> 00:52:30.135
as an isolated word is talking about a

1202
00:52:30.135 --> 00:52:31.775
solid just to keep on.

1203
00:52:32.435 --> 00:52:33.655
Um, and then solubility

1204
00:52:33.755 --> 00:52:37.775
or whether something has the ability to dissolve in water.

1205
00:52:37.835 --> 00:52:41.975
If something has the ability to dissolve in water, then um,

1206
00:52:42.665 --> 00:52:47.525
we'll be able to sort of, uh, absorb into water

1207
00:52:47.665 --> 00:52:49.245
and form bonds with the water.

1208
00:52:50.925 --> 00:52:53.065
Now Conductivity.

1209
00:52:53.565 --> 00:52:57.865
So moving into conductivity, a quick point on conductivity

1210
00:52:57.975 --> 00:52:59.745
that it is important to understand that

1211
00:53:00.335 --> 00:53:02.065
many molecules will be conductive

1212
00:53:02.065 --> 00:53:03.385
as a liquid, but as a solid.

1213
00:53:03.605 --> 00:53:07.345
It specifically requires this phenomenon, which we refer to

1214
00:53:07.525 --> 00:53:09.865
as free electrons.

1215
00:53:10.365 --> 00:53:15.105
Now, free electrons are essentially when all of the

1216
00:53:16.395 --> 00:53:19.485
sort of atoms in the middle are stuck in place.

1217
00:53:19.505 --> 00:53:21.325
So all the atoms in the middle are stuck in place

1218
00:53:21.345 --> 00:53:23.645
and we have a solid, so in your phone, in your laptop,

1219
00:53:23.885 --> 00:53:25.565
whatever it is, all the atoms are stuck in place.

1220
00:53:25.715 --> 00:53:26.925
They're all there, they're stuck,

1221
00:53:26.925 --> 00:53:28.165
stuck, stuck, stuck, stuck.

1222
00:53:29.495 --> 00:53:32.275
How they get stuck is these electrons,

1223
00:53:32.815 --> 00:53:34.235
how they get stuck as they form these bonds.

1224
00:53:34.255 --> 00:53:36.355
But then these electrons move around them

1225
00:53:37.015 --> 00:53:39.235
and not only do they move around one,

1226
00:53:39.345 --> 00:53:40.675
they move anywhere they want.

1227
00:53:41.175 --> 00:53:46.035
So the middle as a, as a whole has enough electrons to sort

1228
00:53:46.035 --> 00:53:48.385
of hold itself in place.

1229
00:53:48.645 --> 00:53:50.145
And so the electrons just move around

1230
00:53:50.145 --> 00:53:52.665
and do as they, which they just move through.

1231
00:53:52.685 --> 00:53:55.265
And they call this like a sea of free moving electrons.

1232
00:53:55.265 --> 00:53:58.905
And they move through the metal, um, cation,

1233
00:53:58.905 --> 00:54:00.105
if you'd like to think of it like that.

1234
00:54:00.525 --> 00:54:02.745
And they move around. And

1235
00:54:03.015 --> 00:54:05.985
therefore when a charge is placed on a metal,

1236
00:54:07.345 --> 00:54:10.125
the charge is placed on a metal, the electrons grab

1237
00:54:10.125 --> 00:54:12.365
that charge and they take it and they move it

1238
00:54:12.385 --> 00:54:13.925
and they move it to another end

1239
00:54:13.985 --> 00:54:15.645
and they move it all around the metal.

1240
00:54:15.865 --> 00:54:17.685
And that's why metals are conductive.

1241
00:54:17.905 --> 00:54:20.405
But something like wood, for example, is not,

1242
00:54:20.585 --> 00:54:22.725
or something like plastic is not,

1243
00:54:22.795 --> 00:54:26.605
they don't have those free moving electrons in a solid state

1244
00:54:26.785 --> 00:54:29.325
and therefore they do not conduct electricity.

1245
00:54:30.985 --> 00:54:35.155
That is why water is conductive at a liquid state,

1246
00:54:35.295 --> 00:54:39.925
but not as a, not

1247
00:54:39.985 --> 00:54:41.845
as a, uh, solid.

1248
00:54:41.985 --> 00:54:44.525
So ice is not conducted, but water is

1249
00:54:44.525 --> 00:54:46.285
because water has a slight charge.

1250
00:54:46.345 --> 00:54:49.085
And so therefore when you apply an electrical charge

1251
00:54:49.145 --> 00:54:51.125
to water, it moves through.

1252
00:54:52.855 --> 00:54:55.675
So metals readily form cation.

1253
00:54:55.735 --> 00:54:58.035
And as you can see here, positively charged

1254
00:54:58.555 --> 00:55:01.475
ions when they lose electrons to gain a full outta shell

1255
00:55:01.895 --> 00:55:04.955
and the freed negatively charged electrons form a c

1256
00:55:05.015 --> 00:55:08.075
of the localized electrons throughout the metal structure,

1257
00:55:08.485 --> 00:55:10.755
which allows for the conductivity of electrons

1258
00:55:11.135 --> 00:55:13.555
and the electrostatic force of attractions

1259
00:55:13.555 --> 00:55:14.755
between the positive cat irons

1260
00:55:14.755 --> 00:55:16.835
and negative electrons holds them metal together.

1261
00:55:17.575 --> 00:55:19.355
So these are all really important terms

1262
00:55:19.375 --> 00:55:21.595
and they're all terms that you can utilize when you're

1263
00:55:21.595 --> 00:55:22.595
answering an exam question.

1264
00:55:22.615 --> 00:55:25.235
So you might get given an exam, an exam question,

1265
00:55:25.615 --> 00:55:30.435
and that exam question might say, you know, um, you know,

1266
00:55:30.895 --> 00:55:35.255
um, they might say, oh,

1267
00:55:35.755 --> 00:55:39.095
why does a metal conduct conduct electricity or et cetera?

1268
00:55:39.195 --> 00:55:41.935
And you sort of explain it in terms of a sea

1269
00:55:41.995 --> 00:55:44.735
of the localized electrons.

1270
00:55:46.755 --> 00:55:50.575
So, um, when we,

1271
00:55:51.795 --> 00:55:53.215
uh, look at bonding

1272
00:55:53.675 --> 00:55:55.295
and then we sort of say, alright,

1273
00:55:55.885 --> 00:55:58.135
what are the properties we can actually deduce from it?

1274
00:55:58.235 --> 00:56:00.295
So when I have bonding

1275
00:56:00.515 --> 00:56:03.735
and I want to look at sort of the properties,

1276
00:56:04.655 --> 00:56:06.655
I don't wanna look at the properties without looking at the

1277
00:56:06.655 --> 00:56:08.975
bonding, but I wanna say, all right, I've got, um,

1278
00:56:10.125 --> 00:56:11.245
I wanna say, all right, I've got

1279
00:56:11.245 --> 00:56:12.365
high melting product, I got high boiling.

1280
00:56:12.465 --> 00:56:14.605
What's actually going on in my vault?

1281
00:56:14.745 --> 00:56:16.485
So I can say, if I've got a high boiling point,

1282
00:56:16.485 --> 00:56:17.405
high balancing point, I've got

1283
00:56:17.405 --> 00:56:18.685
strong forces between particles.

1284
00:56:18.995 --> 00:56:20.605
What if I'm a solid at room temperature?

1285
00:56:20.735 --> 00:56:24.645
Again, I've got strong forces. What if I'm hard but brittle?

1286
00:56:25.195 --> 00:56:28.325
I've got strong forces between particles.

1287
00:56:29.785 --> 00:56:33.605
Um, what if I do not conduct electricity in a salt state

1288
00:56:33.825 --> 00:56:36.845
or I have no free moving charged particles?

1289
00:56:37.505 --> 00:56:40.855
Um, I have what if I'm a good conductor

1290
00:56:40.855 --> 00:56:42.495
of electricity in the liquid state

1291
00:56:42.995 --> 00:56:44.215
or when dissolved in water?

1292
00:56:44.725 --> 00:56:47.895
Well that means I have free moving, uh,

1293
00:56:47.895 --> 00:56:50.295
charged particles when liquid or aqueous.

1294
00:56:50.715 --> 00:56:53.935
So as you can see there, you got something like salt.

1295
00:56:53.995 --> 00:56:55.575
If you make, if you absorb salt into

1296
00:56:55.575 --> 00:56:56.655
water, it becomes aqueous.

1297
00:56:56.875 --> 00:56:59.935
It becomes a liquid state. It's got charged particles.

1298
00:57:00.965 --> 00:57:03.785
Um, What about

1299
00:57:04.565 --> 00:57:08.305
if I vary from very soluble to insoluble in water?

1300
00:57:08.925 --> 00:57:12.425
Um, you can say they are not soluble in

1301
00:57:12.455 --> 00:57:14.065
non-polar solvents such as oil.

1302
00:57:14.165 --> 00:57:17.865
So mostly polar though to a varying degree.

1303
00:57:18.125 --> 00:57:20.865
So something like that is a really interesting point.

1304
00:57:20.965 --> 00:57:24.225
So you need to be polar to be soluble in water.

1305
00:57:24.365 --> 00:57:29.085
That's the reality. But sometimes you'll find that

1306
00:57:31.045 --> 00:57:34.485
molecules are somewhat soluble but not fully soluble.

1307
00:57:34.545 --> 00:57:37.045
And what that means is that the molecule itself has got a

1308
00:57:37.045 --> 00:57:39.365
polar aspect to it, but it's not fully polar.

1309
00:57:39.755 --> 00:57:41.325
It's polar to a varying degree.

1310
00:57:41.825 --> 00:57:46.785
Um, and essentially, uh, that's sort

1311
00:57:46.785 --> 00:57:49.225
of what changes what's going on.

1312
00:57:51.485 --> 00:57:53.545
So now that we've done bonding

1313
00:57:53.545 --> 00:57:55.385
and sort of a fair, so ability,

1314
00:57:55.675 --> 00:57:57.265
let's talk about our compounds

1315
00:57:57.385 --> 00:58:00.825
and how do our compounds sort of interact in water

1316
00:58:01.005 --> 00:58:03.425
and how do they interact in terms of sort of

1317
00:58:04.325 --> 00:58:05.985
if we make them up of a metal or not?

1318
00:58:06.325 --> 00:58:09.105
And that's probably the most important aspect of it.

1319
00:58:09.835 --> 00:58:13.945
Um, so as part

1320
00:58:13.945 --> 00:58:17.785
of air study one for VA, um, it wants us

1321
00:58:17.785 --> 00:58:20.865
to know specifically about ionic and metallic compounds.

1322
00:58:21.005 --> 00:58:24.145
So, um, the properties, what they're made up of

1323
00:58:24.245 --> 00:58:25.465
and how they can be utilized.

1324
00:58:26.165 --> 00:58:28.585
So where are the metal elements on the per table?

1325
00:58:28.625 --> 00:58:29.945
I want you to take about two seconds and just think

1326
00:58:30.075 --> 00:58:31.225
where are the metal elements?

1327
00:58:31.225 --> 00:58:34.545
If you look through the period table, where do you find

1328
00:58:35.605 --> 00:58:37.665
the elements that are metal?

1329
00:58:43.555 --> 00:58:47.575
You find them on the right, as you can see there.

1330
00:58:47.795 --> 00:58:49.335
So you find all these metals on the right.

1331
00:58:49.335 --> 00:58:52.575
And when you find all these metal on the right, you find

1332
00:58:52.725 --> 00:58:57.605
that, um, all of these metals are

1333
00:58:58.255 --> 00:58:59.485
quite strong.

1334
00:59:00.065 --> 00:59:02.045
Uh, sorry, not on the right, on the left.

1335
00:59:02.115 --> 00:59:04.165
What am I talking about? Metals are all on the left.

1336
00:59:04.625 --> 00:59:07.325
Why am I saying right? Getting my lefts and right mixed up.

1337
00:59:07.325 --> 00:59:08.325
I'm one of those people that needs to put

1338
00:59:08.325 --> 00:59:09.325
their lefts and their rights up in front.

1339
00:59:09.625 --> 00:59:12.245
Metals are all on the left. So I was looking over here

1340
00:59:12.245 --> 00:59:13.165
and I was discussing the right,

1341
00:59:13.265 --> 00:59:14.365
as you can see, they're all on the left.

1342
00:59:14.625 --> 00:59:16.565
And if you look at it, you think of it like, oh look,

1343
00:59:16.565 --> 00:59:20.365
you've got, you know, um, you've got your aluminum,

1344
00:59:21.025 --> 00:59:23.685
you've got your copper, you've got your zinc,

1345
00:59:23.685 --> 00:59:26.045
you've got your chromium, you've got your titanium,

1346
00:59:26.045 --> 00:59:29.085
you've got your calcium, they're all here on the left.

1347
00:59:29.825 --> 00:59:32.765
And so what does their shell

1348
00:59:32.965 --> 00:59:34.125
structure tell us about their properties?

1349
00:59:34.155 --> 00:59:37.805
Well, most of these atoms are going to want

1350
00:59:37.805 --> 00:59:39.165
to lose electrons.

1351
00:59:39.465 --> 00:59:41.165
So they wanna lose electrons.

1352
00:59:41.185 --> 00:59:45.005
And in losing electrons, they're not very likely going

1353
00:59:45.005 --> 00:59:47.805
to want to bond with something like another metal

1354
00:59:47.805 --> 00:59:50.245
because why would they wanna bond with another metal and,

1355
00:59:51.155 --> 00:59:53.375
and gain more electrons that are wanting to be lost?

1356
00:59:53.645 --> 00:59:55.415
They wanna lose more electrons.

1357
00:59:55.995 --> 01:00:00.895
So if you think about it, this, you need to think about sort

1358
01:00:00.895 --> 01:00:02.255
of what they want to bond with.

1359
01:00:03.405 --> 01:00:07.265
So metallic substances essentially have a wide range

1360
01:00:07.265 --> 01:00:09.025
of melting points, and they're generally pretty high.

1361
01:00:09.215 --> 01:00:12.105
However, they nearly all have a high boiling point.

1362
01:00:12.765 --> 01:00:16.465
Um, they're pretty malleable, so they're easily manipulated

1363
01:00:16.645 --> 01:00:17.905
by bending and hammering.

1364
01:00:17.965 --> 01:00:19.665
And we also call this ductile

1365
01:00:19.665 --> 01:00:21.025
where they can be pulled into strings

1366
01:00:21.095 --> 01:00:24.465
because of their ability to move electrons through them.

1367
01:00:25.205 --> 01:00:28.065
Um, and then strength wise, they're pretty strong, um,

1368
01:00:28.085 --> 01:00:30.145
and they can withstand relatively high amounts

1369
01:00:30.145 --> 01:00:31.385
of force without being scratched.

1370
01:00:32.045 --> 01:00:34.105
Um, and they're also very conductive.

1371
01:00:34.765 --> 01:00:36.345
So, and they also have luster,

1372
01:00:36.345 --> 01:00:37.385
which is the ability to polish.

1373
01:00:37.805 --> 01:00:41.425
So understanding that metals themselves sit all on the left

1374
01:00:41.725 --> 01:00:46.385
and because they sit on the left, they um, essentially

1375
01:00:48.145 --> 01:00:50.675
lose electrons or they wanna move electrons out.

1376
01:00:50.815 --> 01:00:52.235
So when they're all themselves,

1377
01:00:52.545 --> 01:00:54.675
they can form these like latts.

1378
01:00:54.695 --> 01:00:57.635
And as we discussed in that lattice, as you saw back here,

1379
01:00:58.095 --> 01:01:01.875
you see in this lattice, this idea, this is Australian load,

1380
01:01:02.135 --> 01:01:04.395
you see this idea of these free moving electrons

1381
01:01:04.395 --> 01:01:06.315
and these delocalized electrons.

1382
01:01:06.315 --> 01:01:09.755
And because these electrons are able to sort of just flow

1383
01:01:09.855 --> 01:01:13.675
around, um, they

1384
01:01:13.675 --> 01:01:16.475
therefore give all of these elements here,

1385
01:01:16.595 --> 01:01:17.995
I dunno why this keeps flipping forward.

1386
01:01:18.295 --> 01:01:20.595
All of these elements here, they give all of these elements,

1387
01:01:20.595 --> 01:01:23.035
they give this strength, they give this malleability,

1388
01:01:23.035 --> 01:01:24.155
they give this luster.

1389
01:01:24.335 --> 01:01:27.475
So when you polish a metal substance that shines

1390
01:01:27.475 --> 01:01:30.075
because the electrons allowed to shine, um,

1391
01:01:30.135 --> 01:01:32.475
and they're all different things, they're also ductile.

1392
01:01:32.475 --> 01:01:34.915
You can pull them into, into wires.

1393
01:01:35.815 --> 01:01:37.115
Metals are really interesting

1394
01:01:37.115 --> 01:01:39.635
because of that ability, they, they want to lose electrons

1395
01:01:39.635 --> 01:01:41.235
so the electrons can move throughout it.

1396
01:01:42.385 --> 01:01:43.565
So that's what's going on there.

1397
01:01:43.635 --> 01:01:46.125
Whereas our more ionic substances, they don't,

1398
01:01:46.125 --> 01:01:47.685
they have no ability to move their bonds,

1399
01:01:47.995 --> 01:01:50.045
they have no ability to change their bonds.

1400
01:01:50.065 --> 01:01:52.085
So then when you hit them, they're brittle

1401
01:01:52.105 --> 01:01:53.205
and they, they shatter.

1402
01:01:53.545 --> 01:01:55.925
You hit a metal, it'll bend with you.

1403
01:01:56.225 --> 01:01:57.445
And that's the differences there.

1404
01:01:58.705 --> 01:02:02.405
So let's just quickly talk on our last point of this is sort

1405
01:02:02.405 --> 01:02:04.165
of, uh, now we're a little bit more after this,

1406
01:02:04.165 --> 01:02:07.125
but um, it's one of the, probably one of the bigger points

1407
01:02:07.345 --> 01:02:09.925
that's been added into our sort of area,

1408
01:02:11.555 --> 01:02:13.925
area study one or unit one.

1409
01:02:13.925 --> 01:02:15.405
This is really, it hasn't been something to area

1410
01:02:15.405 --> 01:02:16.525
of study one, but it's the biggest point.

1411
01:02:16.525 --> 01:02:18.045
It's been added to unit one and it's really the biggest

1412
01:02:18.045 --> 01:02:21.845
point that's been added into all of chemistry for this type.

1413
01:02:21.985 --> 01:02:24.685
So essentially circular economy is just a fancy way

1414
01:02:24.685 --> 01:02:26.085
of thinking about recycling.

1415
01:02:26.385 --> 01:02:28.765
Um, and so if you think about it with copper wiring

1416
01:02:28.785 --> 01:02:32.005
for example, you've got this idea

1417
01:02:32.425 --> 01:02:34.645
of circular economy being that you mine copper.

1418
01:02:34.745 --> 01:02:36.845
So you mine this copper. So this is the first step.

1419
01:02:36.845 --> 01:02:39.245
And the first step is usually outside the circular corner.

1420
01:02:39.345 --> 01:02:41.085
You mine copper and you get your copper

1421
01:02:41.985 --> 01:02:44.005
and you then extract your pure copper

1422
01:02:44.385 --> 01:02:45.885
and then you form what you want with it.

1423
01:02:45.885 --> 01:02:47.965
So in this case here we've said we wanna form wiring.

1424
01:02:47.965 --> 01:02:51.125
So we form our wiring, we then utilize the wiring in a

1425
01:02:51.125 --> 01:02:52.765
product such as a power line or whatever it is,

1426
01:02:52.825 --> 01:02:56.205
and we utilize it until it doesn't need to be used anymore.

1427
01:02:56.925 --> 01:02:59.745
We then essentially say, all right, well we need

1428
01:02:59.745 --> 01:03:01.265
to replace it or we need to upgrade it.

1429
01:03:01.265 --> 01:03:02.905
So we remove that copper wiring,

1430
01:03:02.965 --> 01:03:06.265
but instead of throwing that copper wiring out, if we threw

1431
01:03:06.265 --> 01:03:07.825
that copper wiring out at that point,

1432
01:03:08.085 --> 01:03:09.545
that's called linear economy.

1433
01:03:09.645 --> 01:03:10.985
And it's traditionally what we've done,

1434
01:03:11.605 --> 01:03:13.945
but what we actually do is we recycle that linear,

1435
01:03:14.325 --> 01:03:15.985
we recycle that copper wiring.

1436
01:03:17.015 --> 01:03:19.595
Now usually this requires the extraction

1437
01:03:19.595 --> 01:03:21.555
of pure copper again, because usually when we form the

1438
01:03:21.555 --> 01:03:23.555
wiring we add a few other things in and so forth.

1439
01:03:23.785 --> 01:03:25.235
Usually with metals that's what happens.

1440
01:03:25.415 --> 01:03:28.035
You sort of mix them with other things and so forth and

1441
01:03:28.035 --> 01:03:29.235
therefore they're not perfectly pure.

1442
01:03:29.535 --> 01:03:31.955
So you sort of go back to step two again, you sort of,

1443
01:03:32.095 --> 01:03:33.235
you sort of get that wiring

1444
01:03:33.235 --> 01:03:35.675
and if it's not perfectly usable, you sort of go back

1445
01:03:35.675 --> 01:03:37.555
to step two and you extract the pure copper again.

1446
01:03:37.555 --> 01:03:39.315
So you've gone back, you do that one again.

1447
01:03:39.775 --> 01:03:42.955
Now that I've extracted the pure copper again, I then

1448
01:03:43.545 --> 01:03:44.715
utilize it in a new product

1449
01:03:45.255 --> 01:03:47.995
and that new wiring can be utilized in a product

1450
01:03:47.995 --> 01:03:49.155
again and can be utilized again.

1451
01:03:49.155 --> 01:03:50.795
And then it goes through this cycle again

1452
01:03:50.795 --> 01:03:52.875
and again, just like this image here.

1453
01:03:53.815 --> 01:03:57.075
Now the best way to think about it is like this diagram here

1454
01:03:57.615 --> 01:03:58.875
and these are your six steps.

1455
01:03:59.095 --> 01:04:01.035
So if you want to mine your metal,

1456
01:04:01.295 --> 01:04:03.515
you wanna refine your metal, you wanna produce a product,

1457
01:04:03.655 --> 01:04:04.675
you wanna utilize the product,

1458
01:04:04.775 --> 01:04:06.755
you wanna recycle the product, you wanna repurpose

1459
01:04:06.895 --> 01:04:11.425
or reprocess the metal and it looks a bit like this.

1460
01:04:12.125 --> 01:04:13.545
So it looks like that diagram there.

1461
01:04:13.565 --> 01:04:15.985
So there are your six major steps.

1462
01:04:16.445 --> 01:04:20.305
So you wanna mine refine, produce, utilize,

1463
01:04:20.665 --> 01:04:21.825
recycle, reprocess.

1464
01:04:22.205 --> 01:04:24.425
Now the reprocess and uh,

1465
01:04:24.685 --> 01:04:27.105
the refining are very similar steps, but

1466
01:04:27.105 --> 01:04:28.945
nonetheless that's sort of what it's,

1467
01:04:30.005 --> 01:04:31.905
so this is a really good question here.

1468
01:04:32.405 --> 01:04:34.385
It says zinc coating is used on the outside

1469
01:04:34.385 --> 01:04:35.865
of many ships hull to ensure the

1470
01:04:35.865 --> 01:04:36.905
steel structure does not rust.

1471
01:04:37.295 --> 01:04:39.265
This breakthrough has allowed ships to last longer

1472
01:04:39.365 --> 01:04:42.225
and for steel to be easily recycled into new ships,

1473
01:04:42.375 --> 01:04:46.425
produce a six step cycle for the steel utilized in ships.

1474
01:04:46.525 --> 01:04:48.905
Now don't like that, utilized that as Z, but

1475
01:04:48.905 --> 01:04:51.145
nonetheless, I probably spell checked

1476
01:04:51.145 --> 01:04:52.185
and then just went through on it.

1477
01:04:53.275 --> 01:04:57.195
I want everyone who is watching this to pause the video

1478
01:04:57.495 --> 01:04:59.925
and to take a couple of minutes.

1479
01:04:59.935 --> 01:05:01.325
Let's take two or three minutes. I want you

1480
01:05:01.325 --> 01:05:02.845
to give yourself two or three minutes and I really want you

1481
01:05:02.845 --> 01:05:05.045
to just go through this question.

1482
01:05:05.205 --> 01:05:07.205
I want you to go through this question, start to finish

1483
01:05:07.305 --> 01:05:09.725
and go through, alright, how do I,

1484
01:05:10.985 --> 01:05:13.525
how do I produce a six step cycle with steel?

1485
01:05:13.705 --> 01:05:15.165
How do I actually go through

1486
01:05:15.225 --> 01:05:16.605
and say, alright, um,

1487
01:05:17.385 --> 01:05:19.285
what's actually going on in this session here?

1488
01:05:19.425 --> 01:05:20.525
So I want you to go through

1489
01:05:20.585 --> 01:05:21.725
and just like what I did

1490
01:05:21.725 --> 01:05:23.805
with the copper wiring produce six steps

1491
01:05:23.865 --> 01:05:26.165
or seven steps that go through this.

1492
01:05:26.825 --> 01:05:29.515
Alright, so I'm gonna give you all now a moment to pause.

1493
01:05:29.695 --> 01:05:31.035
So 3, 2, 1, pause

1494
01:05:36.475 --> 01:05:40.055
And hopefully you are back.

1495
01:05:41.505 --> 01:05:45.785
Right? So

1496
01:05:47.485 --> 01:05:49.665
now that we have these six steps, we now need

1497
01:05:49.665 --> 01:05:53.105
to think about our, Our steer.

1498
01:05:53.245 --> 01:05:54.545
So what did we do? What did you do?

1499
01:05:55.155 --> 01:05:56.185
First of all, I think the

1500
01:05:56.185 --> 01:05:57.265
first steps should have been really easy.

1501
01:05:57.265 --> 01:05:58.425
You should have said I mine the steel.

1502
01:05:58.605 --> 01:06:00.865
You should have said, um, I mined the steel.

1503
01:06:02.055 --> 01:06:03.305
Then you should have said, alright,

1504
01:06:03.885 --> 01:06:05.545
um, what's gonna be next?

1505
01:06:05.545 --> 01:06:07.305
Well I'm gonna refine the steel.

1506
01:06:07.685 --> 01:06:10.145
So you mined the steel and then what did I do?

1507
01:06:10.215 --> 01:06:13.345
Well, I refined the steel. That's pretty straightforward.

1508
01:06:13.345 --> 01:06:17.145
First two step, I refined it into a product that was usable.

1509
01:06:17.785 --> 01:06:20.265
I then wanna say that I took the steel that was refined

1510
01:06:20.265 --> 01:06:22.025
and pure and I

1511
01:06:23.655 --> 01:06:25.715
put it together into a ship.

1512
01:06:25.815 --> 01:06:28.275
So I made it into a ship and I covered it with zinc.

1513
01:06:28.905 --> 01:06:30.155
That would probably be your third step.

1514
01:06:30.635 --> 01:06:33.675
I then utilized that ship for transport or whatever I did.

1515
01:06:34.665 --> 01:06:37.315
Over time the zinc wore off

1516
01:06:37.575 --> 01:06:40.355
and the ship needed to be replaced.

1517
01:06:41.135 --> 01:06:45.395
So I retired the ship. In doing so, I moved to step five.

1518
01:06:45.835 --> 01:06:50.355
I repurposed the steel from the hull,

1519
01:06:50.915 --> 01:06:52.515
I melted it down and IQ

1520
01:06:52.535 --> 01:06:56.515
and I reprocessed the metal steel into pure metal.

1521
01:06:57.475 --> 01:07:01.835
I then repurposed that steel into new ships that I covered

1522
01:07:01.835 --> 01:07:05.115
with zinc and I sent out to use again, that is literally

1523
01:07:05.115 --> 01:07:06.315
how you wanna go about this question.

1524
01:07:06.695 --> 01:07:08.475
It really tells you how to do it.

1525
01:07:09.025 --> 01:07:12.875
This question is pretty much giving you the steps.

1526
01:07:12.935 --> 01:07:14.875
You just need to rehash it onto a page.

1527
01:07:15.015 --> 01:07:17.555
And that is essentially how you go about these questions

1528
01:07:18.095 --> 01:07:19.235
is given you what you need.

1529
01:07:19.495 --> 01:07:22.595
So then you rehash it back onto a page.

1530
01:07:25.045 --> 01:07:29.475
So ionic substances, Now

1531
01:07:29.475 --> 01:07:30.875
that we've looked at sort of

1532
01:07:31.735 --> 01:07:33.875
our recycling and our circular economy.

1533
01:07:33.895 --> 01:07:35.755
So essentially I don't really wanna leave it there,

1534
01:07:35.755 --> 01:07:37.195
but that's kind of all I've got for circular economy.

1535
01:07:37.875 --> 01:07:40.035
Circular economy is really useful with metals,

1536
01:07:40.035 --> 01:07:41.035
with other things it's not.

1537
01:07:41.095 --> 01:07:42.635
And so therefore that's why we sort

1538
01:07:42.635 --> 01:07:44.235
of talked about circular economy in terms of metals.

1539
01:07:44.235 --> 01:07:45.595
I talked about, I talked about it in terms

1540
01:07:45.595 --> 01:07:47.235
of our copper wiring

1541
01:07:47.235 --> 01:07:49.195
and now I talked about it in terms of our zinc

1542
01:07:49.215 --> 01:07:50.955
and our um, steel.

1543
01:07:51.055 --> 01:07:52.755
You're really gonna talk about metals

1544
01:07:52.755 --> 01:07:54.395
and you're gonna talk about circular economy.

1545
01:07:54.495 --> 01:07:56.395
Now we get onto our ionic substances.

1546
01:07:56.405 --> 01:07:58.555
Ionic substances less useful.

1547
01:07:58.935 --> 01:08:02.115
You can't really do a lot with them.

1548
01:08:02.455 --> 01:08:05.715
You can't really, um, go ahead

1549
01:08:05.715 --> 01:08:09.225
and, you know, Um, recycle them as well.

1550
01:08:09.565 --> 01:08:12.225
So you need to make them so that they degrade.

1551
01:08:12.325 --> 01:08:14.425
That's what they're made for. They're made to degrade.

1552
01:08:15.865 --> 01:08:18.965
Now catine and ions arrange themselves in following,

1553
01:08:19.185 --> 01:08:20.845
in the following way, essentially catine

1554
01:08:20.845 --> 01:08:22.725
and ions combined to form a lattice.

1555
01:08:22.785 --> 01:08:24.445
And this 3D lattice is held together

1556
01:08:24.465 --> 01:08:26.525
by really strong ionic bonds.

1557
01:08:26.905 --> 01:08:28.645
Not as strong as hydrogen, but they're pretty strong.

1558
01:08:29.105 --> 01:08:30.965
Um, and as you can see here, NACL,

1559
01:08:31.195 --> 01:08:32.725
each sodium ion is stranded

1560
01:08:32.725 --> 01:08:35.005
by six chlorine ions as you can see here.

1561
01:08:35.025 --> 01:08:37.045
So you've got sodium, uh,

1562
01:08:37.045 --> 01:08:38.365
that's find one in the middle sodium here,

1563
01:08:38.435 --> 01:08:40.925
it's got 1, 2, 3, 4, 5, 6.

1564
01:08:41.265 --> 01:08:43.165
So it's got six things covering it

1565
01:08:43.465 --> 01:08:44.725
and it's covered pretty well.

1566
01:08:45.265 --> 01:08:48.565
So that is how something such as like a salt works.

1567
01:08:48.825 --> 01:08:50.805
So salts, um,

1568
01:08:51.065 --> 01:08:54.485
and sodium with your chloride, it forms a lattice

1569
01:08:54.485 --> 01:08:56.405
and that's why they're pretty hard and they're brittle.

1570
01:08:56.635 --> 01:08:58.485
What that means is as much as they're really hard,

1571
01:08:58.505 --> 01:09:01.285
if I smack it really hard with a hammer, it'll shatter.

1572
01:09:01.715 --> 01:09:03.165
It's not gonna bend, it's not gonna

1573
01:09:03.315 --> 01:09:04.525
bold, it's just gonna shatter.

1574
01:09:04.595 --> 01:09:08.245
Because if you move these layers of a lattice, they're going

1575
01:09:08.265 --> 01:09:10.565
to have negatives next to negatives and positives.

1576
01:09:10.605 --> 01:09:13.245
Accept positive. What does that do? Tracks them apart.

1577
01:09:13.245 --> 01:09:16.005
They don't want to be there. So they explode apart

1578
01:09:16.305 --> 01:09:17.965
and essentially they splatter around.

1579
01:09:17.995 --> 01:09:22.195
Whereas with metal, you smack a bunch of cation together.

1580
01:09:22.785 --> 01:09:23.835
What are the electrons gonna do?

1581
01:09:23.835 --> 01:09:25.115
The electron's gonna flow in between them

1582
01:09:25.295 --> 01:09:27.635
and they're gonna continue to keep that charge, okay?

1583
01:09:27.635 --> 01:09:29.595
They're not gonna be angry that they're next to each other

1584
01:09:29.745 --> 01:09:32.115
because you've got electrons moving in between them.

1585
01:09:32.825 --> 01:09:34.085
And that's essentially how that works.

1586
01:09:35.515 --> 01:09:38.815
So ionic substances contain a couple

1587
01:09:38.815 --> 01:09:40.055
of things and you can compare this.

1588
01:09:40.055 --> 01:09:41.535
So this is why this slide's really useful.

1589
01:09:41.535 --> 01:09:43.255
As much as we went through metals a couple of times

1590
01:09:43.255 --> 01:09:45.615
and it kept coming up, this is a really useful slide

1591
01:09:45.965 --> 01:09:48.055
because as you can see here,

1592
01:09:48.055 --> 01:09:49.095
you've got your ionic substances,

1593
01:09:49.575 --> 01:09:51.095
but you had your metallic substances before.

1594
01:09:51.235 --> 01:09:52.615
So it's really useful to be able

1595
01:09:52.615 --> 01:09:54.775
to compare these two things straightforward.

1596
01:09:55.445 --> 01:09:56.505
So ionic substances,

1597
01:09:56.505 --> 01:09:58.065
essentially they have a really high melting point.

1598
01:09:59.085 --> 01:10:00.505
So they require high amounts of energy

1599
01:10:00.505 --> 01:10:02.065
to be converted from salt state to liquid.

1600
01:10:02.615 --> 01:10:04.625
They're really mall, they're really malleable.

1601
01:10:04.965 --> 01:10:08.425
So they're um, they're sorry, they're really not malleable.

1602
01:10:08.525 --> 01:10:10.385
So they're, they're really brittle.

1603
01:10:10.415 --> 01:10:12.625
They cannot be mall, they cannot be sort of

1604
01:10:13.525 --> 01:10:14.865
flexed and changed shape.

1605
01:10:15.245 --> 01:10:18.225
So when struck with a hard force, ionic substances will,

1606
01:10:18.225 --> 01:10:19.625
will shatter because the layers

1607
01:10:19.645 --> 01:10:21.305
of irons will move relative to each other.

1608
01:10:21.325 --> 01:10:23.865
So what that means is that you get layers moving

1609
01:10:23.885 --> 01:10:25.385
and you get positives on positives

1610
01:10:25.425 --> 01:10:27.225
and negatives, on negatives as we discussed before.

1611
01:10:27.965 --> 01:10:29.385
And then they're really strong.

1612
01:10:30.085 --> 01:10:33.705
Um, but this can be determined by scratch, a scratch test.

1613
01:10:33.965 --> 01:10:36.745
Um, and they can withstand relatively high amounts of force.

1614
01:10:37.445 --> 01:10:40.465
Um, and they're conductive at liquid state

1615
01:10:40.465 --> 01:10:41.945
so they don't have free moving electrons.

1616
01:10:41.965 --> 01:10:44.545
So they cannot be conductive at a solid state,

1617
01:10:44.545 --> 01:10:46.105
but at a, at a negative

1618
01:10:46.405 --> 01:10:50.265
or sorry at a liquid state, they are able to conduct.

1619
01:10:50.325 --> 01:10:53.705
So if you melt down a whole bunch of salt, so a whole bunch

1620
01:10:53.705 --> 01:10:56.185
of sodium chloride, you are gonna be able

1621
01:10:56.185 --> 01:10:57.945
to conduct electricity at that liquid state.

1622
01:10:58.885 --> 01:11:03.715
So, so as you can see here, um,

1623
01:11:04.185 --> 01:11:05.475
it's also really important to understand

1624
01:11:05.505 --> 01:11:08.315
that when we form compounds with metals

1625
01:11:08.335 --> 01:11:12.235
or without metals, um, you do need to know exactly

1626
01:11:12.235 --> 01:11:15.405
what the annis and cat are and especially for salts.

1627
01:11:15.625 --> 01:11:17.325
So salts and ionic substances,

1628
01:11:17.815 --> 01:11:20.125
these are gonna have a metallic aspect.

1629
01:11:20.145 --> 01:11:23.565
So the sodium and they're gonna have a non-metallic aspect

1630
01:11:23.565 --> 01:11:24.565
or a non-metal aspect.

1631
01:11:24.585 --> 01:11:26.885
And that is usually your chloride.

1632
01:11:27.505 --> 01:11:29.885
As you can see here, nearly every single one

1633
01:11:29.885 --> 01:11:31.005
of these molecule atoms

1634
01:11:31.385 --> 01:11:34.245
or yeah, every single one of these atoms or cat irons

1635
01:11:34.305 --> 01:11:38.425
or irons, well every single one is they're all metals.

1636
01:11:38.685 --> 01:11:42.705
So every single, every single ion here is is a metal you can

1637
01:11:42.705 --> 01:11:45.465
see from hydrogen through to iron, through to iron.

1638
01:11:45.465 --> 01:11:46.545
They're all metals.

1639
01:11:46.685 --> 01:11:49.825
So you start off with hydrogen all the way through to iron,

1640
01:11:49.975 --> 01:11:51.345
they're all metals.

1641
01:11:51.725 --> 01:11:53.665
So all of these are positively charged

1642
01:11:53.765 --> 01:11:54.945
and they're all metals.

1643
01:11:57.325 --> 01:11:58.985
So these are all metals.

1644
01:11:59.725 --> 01:12:02.275
Now what's really important,

1645
01:12:02.415 --> 01:12:04.635
the charge most cation is can be determined using the

1646
01:12:04.635 --> 01:12:06.475
periodic table for transition metals.

1647
01:12:06.495 --> 01:12:09.115
The numerals in the brackets indicate the charge.

1648
01:12:09.415 --> 01:12:10.595
So back here

1649
01:12:11.255 --> 01:12:14.395
and I look through, I'm talking about all

1650
01:12:14.395 --> 01:12:16.915
of these metals here, you look at where they are.

1651
01:12:17.415 --> 01:12:21.355
So this aluminum is in the third group, so

1652
01:12:21.355 --> 01:12:23.915
therefore it's going to have a three at the front.

1653
01:12:24.335 --> 01:12:26.235
You've got gallium in the third group,

1654
01:12:26.255 --> 01:12:28.675
so it's gonna be three plus you've got

1655
01:12:29.145 --> 01:12:30.355
magnesium in the second group.

1656
01:12:30.415 --> 01:12:32.155
So two plus sodium in the first group.

1657
01:12:32.215 --> 01:12:35.235
So one plus potassium, one plus calcium, two plus.

1658
01:12:35.335 --> 01:12:36.515
Now you might be saying, what about

1659
01:12:36.515 --> 01:12:37.675
all these metals along here?

1660
01:12:38.015 --> 01:12:39.275
Um, well these are really interesting.

1661
01:12:39.275 --> 01:12:40.475
They all act a little bit different.

1662
01:12:40.735 --> 01:12:42.235
Um, and so they are differences

1663
01:12:42.675 --> 01:12:43.675
'cause zinc is plus one,

1664
01:12:43.935 --> 01:12:46.195
copper is plus two Nicolas plus one.

1665
01:12:46.525 --> 01:12:48.115
These ones you don't really use

1666
01:12:48.115 --> 01:12:49.195
the periodic table to predict.

1667
01:12:49.255 --> 01:12:50.515
You sort of just have to know them.

1668
01:12:51.055 --> 01:12:55.155
Um, but what I've done on this slide is I've highlighted the

1669
01:12:55.155 --> 01:12:59.995
ones in in yellow that are really important for sort of,

1670
01:13:00.535 --> 01:13:04.975
um, these ones in yellow are sort of key ones

1671
01:13:04.975 --> 01:13:07.215
to memorize for units one and two.

1672
01:13:07.715 --> 01:13:12.375
For units three and four, you'll find that copper two,

1673
01:13:12.955 --> 01:13:17.295
you'll find that zinc, uh, you'll find that, uh,

1674
01:13:17.725 --> 01:13:19.895
magnesium, you'll find sodium potassium.

1675
01:13:20.595 --> 01:13:22.855
All of these ones are far more and important.

1676
01:13:22.955 --> 01:13:25.055
Silver nickel or these are all plus two.

1677
01:13:25.055 --> 01:13:27.815
Sorry, um, I did say plus one, the zinc

1678
01:13:27.815 --> 01:13:29.255
and nickel, they are plus two apologies.

1679
01:13:29.635 --> 01:13:32.095
Um, but all of these are gonna be far more important in

1680
01:13:32.095 --> 01:13:33.615
three four, and you will find

1681
01:13:33.615 --> 01:13:35.535
that these become more important in redox.

1682
01:13:35.555 --> 01:13:37.335
But for unit one and two, air study one,

1683
01:13:37.335 --> 01:13:39.735
these are the more important ones, like aluminum, hydrogen,

1684
01:13:39.735 --> 01:13:40.895
silver, ammonia.

1685
01:13:43.045 --> 01:13:45.535
Then we move into our anodes.

1686
01:13:45.535 --> 01:13:47.455
Now most of these anodes are non-metals.

1687
01:13:47.955 --> 01:13:49.975
Now what's really important about these is there are some,

1688
01:13:50.195 --> 01:13:51.815
the ones I want you to know are the ones

1689
01:13:51.815 --> 01:13:53.815
that are, are grouped ones.

1690
01:13:53.815 --> 01:13:55.295
So they're ones that are grouped with oxygen.

1691
01:13:55.295 --> 01:13:56.695
And why do I say that? Because

1692
01:13:56.695 --> 01:13:57.855
these ones come up all the time.

1693
01:13:57.855 --> 01:13:59.895
And you can't just go to your data booklet

1694
01:13:59.895 --> 01:14:03.895
and look at your parent table, you see, um, carbonate

1695
01:14:03.895 --> 01:14:06.935
or sulfate, you are gonna be like you, you can't just go

1696
01:14:06.935 --> 01:14:09.175
to your data book and find that because sulfate.

1697
01:14:09.395 --> 01:14:11.285
So four two is it's a compound.

1698
01:14:11.285 --> 01:14:13.725
You're not gonna be able to find that in your data booklet.

1699
01:14:13.945 --> 01:14:15.885
So it's ones that I want you to know in terms

1700
01:14:15.905 --> 01:14:19.365
of they come up a lot and they get bonded to metals a lot

1701
01:14:19.425 --> 01:14:20.525
and they're useful to know.

1702
01:14:20.865 --> 01:14:22.045
Um, but as you can see here,

1703
01:14:22.315 --> 01:14:24.045
they're put into their negative ones needed

1704
01:14:24.155 --> 01:14:25.165
twos or needed threes.

1705
01:14:25.185 --> 01:14:28.685
Notice is notice that hydrogen can either be a cation on ine

1706
01:14:28.685 --> 01:14:32.205
because hydrogen acts with other molecules like a hydroxide.

1707
01:14:33.775 --> 01:14:36.305
Nitrate is more common in questions than nitrite,

1708
01:14:36.685 --> 01:14:38.305
um, or nitride.

1709
01:14:38.885 --> 01:14:41.745
Um, so nitrate, as you can see here, is way more common.

1710
01:14:42.325 --> 01:14:44.065
Um, so you really need to know the difference.

1711
01:14:44.685 --> 01:14:48.185
Uh, the cha the charge of fluorine, chloride, bromide,

1712
01:14:48.285 --> 01:14:49.425
iodide can be determined

1713
01:14:49.425 --> 01:14:51.305
by using the periodic table, et cetera.

1714
01:14:52.365 --> 01:14:56.505
So, So

1715
01:14:57.165 --> 01:14:58.865
the last thing we're gonna look at in super

1716
01:14:58.865 --> 01:15:00.025
deep power is solubility.

1717
01:15:00.125 --> 01:15:01.345
So we've discussed solubility,

1718
01:15:01.345 --> 01:15:02.825
but we haven't looked at how it actually works.

1719
01:15:03.645 --> 01:15:05.305
So what's really important is there's a couple

1720
01:15:05.305 --> 01:15:06.745
of definitions that you need to know.

1721
01:15:07.525 --> 01:15:09.625
Now I'm not gonna go through these in super detail.

1722
01:15:09.745 --> 01:15:10.905
I think these are ones that you can sort

1723
01:15:10.905 --> 01:15:11.945
of read in your own time.

1724
01:15:12.365 --> 01:15:14.345
But essentially the one I want to go through,

1725
01:15:14.445 --> 01:15:15.465
the two I probably wanna go through the

1726
01:15:15.465 --> 01:15:16.545
most is saute solvent.

1727
01:15:16.845 --> 01:15:18.865
And probably aqueous saute is

1728
01:15:18.935 --> 01:15:21.145
what you mixed into the liquid.

1729
01:15:21.365 --> 01:15:24.665
So if I want to mix salt into water, I'm putting salt

1730
01:15:24.725 --> 01:15:27.665
as the saute and the solvent is the water.

1731
01:15:28.205 --> 01:15:30.945
Now an aqueous solution is any solution

1732
01:15:30.945 --> 01:15:33.545
where your saute has been dissolved into water,

1733
01:15:34.015 --> 01:15:37.345
it's aqueous if your saute has been dissolved into water.

1734
01:15:37.485 --> 01:15:38.825
So water was your solvent.

1735
01:15:40.805 --> 01:15:43.945
So we've discussed polar versus non-polar, um,

1736
01:15:45.495 --> 01:15:48.925
we've already discussed the idea that water is polar, um,

1737
01:15:49.665 --> 01:15:51.765
and water likes other polar things.

1738
01:15:51.785 --> 01:15:53.165
So therefore you can guess, right?

1739
01:15:53.265 --> 01:15:55.285
The non-polar things like non-polar things

1740
01:15:55.285 --> 01:15:56.765
and polar things like polar things,

1741
01:15:56.765 --> 01:15:58.045
that's just how it happens to work.

1742
01:15:58.705 --> 01:16:01.205
So if we use water as an example, it's one

1743
01:16:01.205 --> 01:16:05.125
of the most common solvents and it makes solutions A quiz.

1744
01:16:05.705 --> 01:16:08.485
Um, this is due to diluting down a substance.

1745
01:16:08.705 --> 01:16:12.875
So think of it, uh, think of it like cordial.

1746
01:16:13.415 --> 01:16:15.235
Um, this is what the example they gave me on the page.

1747
01:16:15.235 --> 01:16:17.715
Think about like cordial. So if you have pure cordial, uh,

1748
01:16:17.715 --> 01:16:19.115
and you add water, it dilutes it down

1749
01:16:19.115 --> 01:16:20.275
and just keeps diluting it down.

1750
01:16:20.535 --> 01:16:23.115
Um, and therefore like it's the strength gets less.

1751
01:16:23.615 --> 01:16:26.275
So if you think of it like that,

1752
01:16:26.365 --> 01:16:28.875
water is always gonna dilute what you've got.

1753
01:16:29.335 --> 01:16:32.555
Um, and it makes it weaker and weaker and weaker.

1754
01:16:33.935 --> 01:16:35.475
We sort of think of that like concentration.

1755
01:16:35.895 --> 01:16:37.275
Um, so water is a poly molecule

1756
01:16:37.275 --> 01:16:39.475
and then prop substances will dissolve in water.

1757
01:16:39.545 --> 01:16:40.835
Non-polar substances won't.

1758
01:16:40.835 --> 01:16:42.915
That is that whole idea of how that phenomenon,

1759
01:16:42.915 --> 01:16:45.435
if you get water and if you mix oil into it, it doesn't mix,

1760
01:16:45.435 --> 01:16:48.595
you just get blobs because oil is non-Polar water is polar,

1761
01:16:48.705 --> 01:16:51.315
they don't like each other, so you get blobs of each.

1762
01:16:54.455 --> 01:16:57.755
Um, but if you add oil, just this as a bubble, just exactly

1763
01:16:57.755 --> 01:16:58.955
what I was just saying, it's

1764
01:16:58.955 --> 01:17:01.195
that whole phenomena of oil with water.

1765
01:17:01.495 --> 01:17:03.315
Oil doesn't like to mix in water.

1766
01:17:03.375 --> 01:17:05.035
So you get these blobs just sitting there.

1767
01:17:06.345 --> 01:17:10.685
Um, so when ionic subs, when ionic compounds dissolve,

1768
01:17:10.755 --> 01:17:11.845
they disassociate.

1769
01:17:12.505 --> 01:17:16.245
Um, and the ionic lattice is attacked by water molecules

1770
01:17:16.295 --> 01:17:19.565
where the positive hn attacks

1771
01:17:19.865 --> 01:17:22.085
or attracts to the negative anion.

1772
01:17:22.505 --> 01:17:25.885
And each negative lone pair on the oxygen atom

1773
01:17:25.885 --> 01:17:27.325
attracts a positive ion.

1774
01:17:27.745 --> 01:17:30.805
So this is this whole idea of ionic substances in water.

1775
01:17:30.835 --> 01:17:32.765
They disassociate, and this is a

1776
01:17:32.765 --> 01:17:34.005
perfect example, this is salt.

1777
01:17:34.345 --> 01:17:36.205
You put solid salt into water.

1778
01:17:36.225 --> 01:17:38.005
So you get your solid salt and you mix it into water,

1779
01:17:38.745 --> 01:17:42.085
it will disassociate, it will dissolve into water.

1780
01:17:42.085 --> 01:17:43.845
And that's the idea of salt water.

1781
01:17:45.785 --> 01:17:49.085
The ion dipole traction is so strong

1782
01:17:49.475 --> 01:17:51.165
that the lattice breaks apart

1783
01:17:51.385 --> 01:17:54.405
and the ions become surrounded by water molecules.

1784
01:17:54.405 --> 01:17:55.565
So they become hydrated.

1785
01:17:56.425 --> 01:18:00.525
And essentially what happens is N-A-C-L-N-O-H

1786
01:18:00.745 --> 01:18:03.285
and K two PO four, these the most common ones

1787
01:18:03.595 --> 01:18:04.885
that dissolve this way.

1788
01:18:05.465 --> 01:18:07.005
And as I'm showing here,

1789
01:18:07.405 --> 01:18:10.485
NACL becomes na plus plus clm.

1790
01:18:10.545 --> 01:18:11.685
So it goes from a solid

1791
01:18:11.905 --> 01:18:13.685
and as you can see there, I've called it a solid,

1792
01:18:13.805 --> 01:18:14.925
I put brackets s

1793
01:18:15.305 --> 01:18:18.205
and it becomes bracket aqueous, bracket aqueous.

1794
01:18:18.995 --> 01:18:21.445
That is essentially what happens when you add water to it.

1795
01:18:23.025 --> 01:18:26.955
Now not all ion substances are soluble though most

1796
01:18:27.095 --> 01:18:28.155
are but not all.

1797
01:18:28.375 --> 01:18:30.155
And this is because the energy required

1798
01:18:30.155 --> 01:18:33.755
to separate these ions from the lattice is greater than the

1799
01:18:33.755 --> 01:18:37.155
energy released when those ions become hydrated.

1800
01:18:37.375 --> 01:18:40.995
So the energy required to actually release it

1801
01:18:41.655 --> 01:18:42.955
is much greater than

1802
01:18:42.955 --> 01:18:44.795
what is actually produced when produced,

1803
01:18:44.795 --> 01:18:45.795
when become hydrated.

1804
01:18:45.935 --> 01:18:49.075
So therefore it will not be soluble.

1805
01:18:49.575 --> 01:18:51.835
Now there are lots of molecules that do this,

1806
01:18:51.935 --> 01:18:53.915
but the ones that VVA

1807
01:18:53.975 --> 01:18:55.795
or VCE wants you to know are the ones

1808
01:18:55.795 --> 01:18:57.715
that fall into the snake rule.

1809
01:18:58.345 --> 01:19:01.195
It's like, like uh, Harry Potter, separate snape.

1810
01:19:01.405 --> 01:19:02.755
Think of the Snape rule.

1811
01:19:03.895 --> 01:19:06.635
So the Snape rule says

1812
01:19:07.095 --> 01:19:11.795
to see which compounds are always, always soluble.

1813
01:19:12.255 --> 01:19:13.995
So actually sort of the opposite.

1814
01:19:15.315 --> 01:19:19.105
Snape says which ones are always soluble.

1815
01:19:19.845 --> 01:19:24.345
The ones that are not soluble VCE sort of goes, look,

1816
01:19:24.345 --> 01:19:26.585
there are some that will come up commonly

1817
01:19:26.585 --> 01:19:27.705
and they'll expect you to know,

1818
01:19:28.125 --> 01:19:31.185
but the ones that they want you to know are always, always,

1819
01:19:31.205 --> 01:19:34.305
always, always, always, always, always, always soluble,

1820
01:19:34.605 --> 01:19:35.985
always dissolve in water.

1821
01:19:36.215 --> 01:19:39.705
Have these elements. They have sodium.

1822
01:19:40.005 --> 01:19:44.505
So NA plus they have nitrates, they have NO three negative,

1823
01:19:44.535 --> 01:19:48.145
they have ammonia, NH four positive, they have potassium

1824
01:19:48.785 --> 01:19:50.425
K plus and they have ethanol eight.

1825
01:19:51.085 --> 01:19:53.225
Any compound containing any of these five

1826
01:19:53.785 --> 01:19:56.425
ions will always be soluble in water.

1827
01:19:56.645 --> 01:20:01.065
If these, if the the compound has one

1828
01:20:01.065 --> 01:20:03.425
of these ions, it will dissolve in water.

1829
01:20:03.645 --> 01:20:06.945
No matter what you put it in water, it will dissolve.

1830
01:20:07.185 --> 01:20:09.125
And that's really, really important to understand.

1831
01:20:11.035 --> 01:20:13.455
So then we look at this thing called

1832
01:20:13.815 --> 01:20:14.855
precipitation reactions.

1833
01:20:14.875 --> 01:20:18.135
So precipitation reactions occur when the ions in a solution

1834
01:20:18.265 --> 01:20:21.695
react to form a substance that is insoluble in water.

1835
01:20:22.035 --> 01:20:25.615
So let's just say we get two solutions, we get a solution

1836
01:20:25.695 --> 01:20:29.135
of NACL, which is, you know, we've got NA plus and CL minus

1837
01:20:29.595 --> 01:20:31.815
and then we get a solution of PB and OH three.

1838
01:20:32.475 --> 01:20:34.295
Now essentially when they're,

1839
01:20:34.295 --> 01:20:36.175
they're all broken down at this point, they're all there

1840
01:20:36.555 --> 01:20:37.735
and they're all in the

1841
01:20:37.735 --> 01:20:39.055
aqueous solution, they're all dissolved in.

1842
01:20:39.055 --> 01:20:40.895
And you put those two, you mix the two solutions together.

1843
01:20:40.895 --> 01:20:43.935
When you mix the two solutions together, some

1844
01:20:43.935 --> 01:20:46.375
of those NA pluses are gonna attract to that NO three

1845
01:20:46.555 --> 01:20:51.335
and some of those pvs are going to attract to that CL else.

1846
01:20:52.235 --> 01:20:53.735
And essentially when that happens,

1847
01:20:53.955 --> 01:20:55.255
if you put these two in the B here,

1848
01:20:55.395 --> 01:20:56.735
the irons will start swimming around

1849
01:20:57.315 --> 01:20:59.055
and they'll continue doing this until they bump into each

1850
01:20:59.055 --> 01:21:00.135
other, um,

1851
01:21:00.315 --> 01:21:03.095
or bump into another iron that they can strongly bond with.

1852
01:21:04.285 --> 01:21:06.495
Thus you end up having to follow reaction take place.

1853
01:21:06.955 --> 01:21:09.535
You have this here. Now the sodium

1854
01:21:10.365 --> 01:21:12.935
nitrate has two snape ions in it.

1855
01:21:12.955 --> 01:21:15.695
So these two snape ions means it's always gonna be aqueous.

1856
01:21:15.695 --> 01:21:16.935
Even if they're bumping into each other,

1857
01:21:17.005 --> 01:21:18.215
they're not really gonna do anything.

1858
01:21:18.215 --> 01:21:19.375
They might join for a little bit

1859
01:21:19.375 --> 01:21:20.495
but they're just gonna be aqueous

1860
01:21:20.615 --> 01:21:21.775
'cause the water's gonna be there

1861
01:21:21.775 --> 01:21:24.255
and the water's gonna keep them, you know, as aqueous.

1862
01:21:24.835 --> 01:21:27.775
But the P vcl is interesting, the PV

1863
01:21:27.775 --> 01:21:31.855
and the CL, when they bump into each other form a molecule

1864
01:21:32.195 --> 01:21:34.095
and they realize we don't need water.

1865
01:21:34.995 --> 01:21:36.935
Our bond is stronger than what water would do

1866
01:21:36.935 --> 01:21:38.135
to us if they hydrate us.

1867
01:21:38.715 --> 01:21:41.415
So what do they do? They form a solid.

1868
01:21:41.955 --> 01:21:44.455
And what you find is when you add those two solutions into a

1869
01:21:44.495 --> 01:21:46.615
B cup, you've added two solutions of liquid

1870
01:21:46.675 --> 01:21:48.015
and all of a sudden you are getting some,

1871
01:21:48.515 --> 01:21:49.975
you are getting some solids forming,

1872
01:21:49.975 --> 01:21:51.575
you're getting a little, some little crystals forming

1873
01:21:51.595 --> 01:21:53.695
and you're getting some little little spots forming

1874
01:21:53.715 --> 01:21:55.935
and you're like whoa, what's going on?

1875
01:21:56.275 --> 01:21:58.255
But that's what's happening. You've got a precipitation

1876
01:21:58.815 --> 01:22:00.295
reaction and the precipitant out

1877
01:22:00.295 --> 01:22:03.335
of this is the solid PBCL two.

1878
01:22:03.835 --> 01:22:06.295
Now these questions will always be like this,

1879
01:22:06.295 --> 01:22:07.455
they'll always be focused like this,

1880
01:22:07.455 --> 01:22:09.175
they'll have a a solution like this

1881
01:22:09.175 --> 01:22:10.735
and I'll ask you to ride out the rest.

1882
01:22:11.015 --> 01:22:12.895
I have an equation like this and I'll say ride out the rest.

1883
01:22:13.515 --> 01:22:15.415
You know, all you need to know is

1884
01:22:15.415 --> 01:22:18.295
to flip the fronts and the back.

1885
01:22:18.315 --> 01:22:19.815
So you're gonna go N eight to NO three

1886
01:22:19.815 --> 01:22:21.495
and you're gonna go CL to pv.

1887
01:22:21.835 --> 01:22:24.695
So you're gonna flip them and then you look for the snape,

1888
01:22:25.225 --> 01:22:26.775
there will always be a snape

1889
01:22:26.915 --> 01:22:30.455
and the snape is here, the snape means this is aqueous and

1890
01:22:30.455 --> 01:22:31.895
therefore this is going to be solid.

1891
01:22:31.895 --> 01:22:33.415
Even if you didn't know it was gonna be solid,

1892
01:22:33.715 --> 01:22:37.495
you now know it's because the snape, it makes this a solid.

1893
01:22:39.765 --> 01:22:41.905
So now um,

1894
01:22:41.925 --> 01:22:43.785
in the last slide we went over precipitating forming

1895
01:22:44.365 --> 01:22:48.385
but uh, it may have been confusing

1896
01:22:48.405 --> 01:22:51.105
how we knew that ionic equations occurs.

1897
01:22:51.105 --> 01:22:53.105
So let's go over the basic side of equations.

1898
01:22:53.365 --> 01:22:55.865
What's just really important is that um,

1899
01:22:57.455 --> 01:23:00.035
and I just really wanted to briefly put this here just

1900
01:23:00.035 --> 01:23:01.555
because like on equations,

1901
01:23:01.615 --> 01:23:02.675
if it's the first time you're seeing,

1902
01:23:02.675 --> 01:23:03.395
it's the first time you're in

1903
01:23:03.395 --> 01:23:04.555
chemistry can be a little bit confusing.

1904
01:23:04.555 --> 01:23:07.565
Essentially what's happening here is we've got two different

1905
01:23:07.565 --> 01:23:10.365
sort of mixtures of two different salts.

1906
01:23:10.365 --> 01:23:12.085
So we've got a metal with a non-metal, metal

1907
01:23:12.085 --> 01:23:14.165
with a non-metal essentially they're just gonna flip,

1908
01:23:14.275 --> 01:23:15.405
they just like to flip

1909
01:23:15.865 --> 01:23:18.085
and that's what they do in this case here.

1910
01:23:19.145 --> 01:23:20.805
If this was a precipitation reaction,

1911
01:23:20.915 --> 01:23:22.205
this would be a precipitant

1912
01:23:22.205 --> 01:23:24.885
and this would be the aqueous in here.

1913
01:23:24.885 --> 01:23:28.045
They would both be aqueous. See how that works.

1914
01:23:32.155 --> 01:23:33.495
So as it says here,

1915
01:23:33.495 --> 01:23:34.975
there's generally hair between two salts.

1916
01:23:35.035 --> 01:23:38.215
That's why I say specifically that NACL is table salt

1917
01:23:38.375 --> 01:23:40.455
'cause it's a type of salt but it's the most common.

1918
01:23:40.555 --> 01:23:43.975
So we refer it as salt as lay language, but it's table salt.

1919
01:23:45.195 --> 01:23:46.975
So it's when two salts.

1920
01:23:47.235 --> 01:23:48.695
So I met with a non-metal mix

1921
01:23:48.715 --> 01:23:51.855
and swap their partners forming two new salts.

1922
01:23:52.155 --> 01:23:55.375
It can be easier to go over these using words than chemical

1923
01:23:55.375 --> 01:23:56.695
formulas as you can see here.

1924
01:23:56.835 --> 01:23:57.855
So you have got your words

1925
01:23:57.995 --> 01:24:00.255
and then you've also got your chemical formulas.

1926
01:24:01.785 --> 01:24:04.085
So using the following information,

1927
01:24:04.905 --> 01:24:06.365
you can answer these next two questions.

1928
01:24:06.425 --> 01:24:11.285
So we've got a sample of solid KCL molten KCL

1929
01:24:11.285 --> 01:24:12.525
and an aqueous KCL.

1930
01:24:12.525 --> 01:24:15.565
So you've got a pure KCLA molten KCL means there's no water

1931
01:24:15.585 --> 01:24:17.245
but it's in a liquid state and,

1932
01:24:17.245 --> 01:24:18.645
and you've got an aqueous KCL.

1933
01:24:18.645 --> 01:24:21.845
So the KCL is being dissolved into, into water

1934
01:24:22.425 --> 01:24:25.285
and they were all tested for electrical conductivity.

1935
01:24:26.065 --> 01:24:30.245
Now which of the samples is likely to conduct electricity?

1936
01:24:30.245 --> 01:24:32.765
So first of all be question two and then come back.

1937
01:24:32.825 --> 01:24:35.045
So I'll give you a moment to pause 3, 2, 1,

1938
01:24:35.215 --> 01:24:38.365
pause and hopefully you're back.

1939
01:24:38.465 --> 01:24:41.125
All right, so we have a sample of KCL.

1940
01:24:41.225 --> 01:24:43.885
So we've got molten KCL, um,

1941
01:24:44.145 --> 01:24:47.925
and we've got uh, acre KCL and we've got solid KCL.

1942
01:24:47.925 --> 01:24:49.165
Which of these are gonna conduct electricity?

1943
01:24:49.165 --> 01:24:51.045
Well, KCL is an ionic substance.

1944
01:24:51.595 --> 01:24:52.845
It's a metal with a non-metal.

1945
01:24:53.145 --> 01:24:55.725
CL is a non-metal K potassium is a metal.

1946
01:24:56.025 --> 01:24:58.205
So we've got a metal with a non-metal, we've got a salt,

1947
01:24:58.205 --> 01:24:59.285
it's an ionic compound,

1948
01:24:59.285 --> 01:25:01.165
which means at a solid definitely

1949
01:25:01.165 --> 01:25:02.285
not conducting electricity.

1950
01:25:02.425 --> 01:25:06.325
So B is wrong, C is wrong, D is wrong.

1951
01:25:06.345 --> 01:25:07.525
So straight away we know it's a,

1952
01:25:07.525 --> 01:25:09.085
they've already just told us which one it is

1953
01:25:09.085 --> 01:25:11.405
because we know what a solid is not going to conduct.

1954
01:25:11.545 --> 01:25:13.845
So that's wrong, that's wrong and that's wrong.

1955
01:25:14.185 --> 01:25:16.205
Has to be a, does that add up

1956
01:25:16.305 --> 01:25:17.725
or an aqueous solution means

1957
01:25:17.725 --> 01:25:19.205
that there are ions moving around.

1958
01:25:19.425 --> 01:25:21.365
Tip molten solution means there are definitely

1959
01:25:21.565 --> 01:25:22.685
ions moving around tip.

1960
01:25:23.895 --> 01:25:25.235
Now question three. Which

1961
01:25:25.235 --> 01:25:27.675
of the following statements correctly explains the results

1962
01:25:27.675 --> 01:25:29.155
of electrical conductivity?

1963
01:25:29.325 --> 01:25:30.715
Experiment? Again, I want you

1964
01:25:30.715 --> 01:25:34.155
to have a go at this now we've done question 2, 3, 2, 1,

1965
01:25:34.205 --> 01:25:34.555
pause

1966
01:25:37.635 --> 01:25:40.015
and hopefully you're back.

1967
01:25:40.015 --> 01:25:44.415
Alright, so in this question three here,

1968
01:25:44.955 --> 01:25:45.975
we wanna know which one

1969
01:25:45.975 --> 01:25:48.255
of the following statements correctly explains the results

1970
01:25:48.355 --> 01:25:50.215
of the electrical conductivity experiments.

1971
01:25:50.215 --> 01:25:51.295
We've got A, B, C, or D.

1972
01:25:51.295 --> 01:25:52.575
So we're gonna read three to them and just

1973
01:25:52.595 --> 01:25:53.735
say if it's right or wrong.

1974
01:25:54.595 --> 01:25:59.105
So the metal potassium is the component of KCL,

1975
01:25:59.605 --> 01:26:01.345
uh, is a component of KCL

1976
01:26:01.345 --> 01:26:03.105
and all metals conduct electricity.

1977
01:26:03.995 --> 01:26:08.925
Look it's right, but it's it, it's a correct statement

1978
01:26:09.105 --> 01:26:10.285
but it's an incorrect statement

1979
01:26:10.285 --> 01:26:13.045
because yes, metal potassium is a component

1980
01:26:13.465 --> 01:26:15.725
but all metals conduct electricity correct?

1981
01:26:15.785 --> 01:26:17.485
But it's not when it's within.

1982
01:26:17.555 --> 01:26:19.165
When a metal is with a salt

1983
01:26:19.265 --> 01:26:21.565
or an salt mixture, it's with a non-metal,

1984
01:26:21.665 --> 01:26:23.565
it doesn't conduct electricity as a solid.

1985
01:26:23.945 --> 01:26:26.005
So this isn't fairing sort of they all do.

1986
01:26:26.385 --> 01:26:29.285
So I'd say A is wrong, it's not a great answer

1987
01:26:29.785 --> 01:26:31.755
but could come back to it.

1988
01:26:31.795 --> 01:26:32.835
I still don't think it's a great answer.

1989
01:26:33.035 --> 01:26:36.115
I would say it's wrong. B, only the samples of KC

1990
01:26:36.115 --> 01:26:38.155
with delocalized electrons or conduct electricity.

1991
01:26:38.185 --> 01:26:41.195
Well the KC doesn't have delocalized electrons.

1992
01:26:41.305 --> 01:26:45.395
That is a, a phenomena that only occurs in solid metals,

1993
01:26:45.625 --> 01:26:46.955
therefore B is wrong.

1994
01:26:48.095 --> 01:26:49.195
See, any sample

1995
01:26:49.505 --> 01:26:52.595
that did not conduct electricity must not contain any ions.

1996
01:26:52.625 --> 01:26:55.915
Well we know that there are ions in this ionic lattice

1997
01:26:56.375 --> 01:26:58.315
but it they are unable to move

1998
01:26:58.335 --> 01:26:59.715
so they cannot conduct electricity.

1999
01:26:59.715 --> 01:27:01.795
So C, it's wrong press elimination.

2000
01:27:01.795 --> 01:27:03.195
We think it's D, let's just check it.

2001
01:27:03.655 --> 01:27:05.035
Charge particles must be able

2002
01:27:05.035 --> 01:27:06.795
to freely move in order to conduct electricity.

2003
01:27:06.815 --> 01:27:09.555
Answer is D. We know that charge particles need to be able

2004
01:27:09.555 --> 01:27:11.515
to move throughout the space if we want

2005
01:27:11.515 --> 01:27:12.915
to get the conduction of electricity.

2006
01:27:13.825 --> 01:27:17.995
Alright, so if you need to take a break, please do.

2007
01:27:17.995 --> 01:27:19.595
We've got about 30 minutes left.

2008
01:27:19.975 --> 01:27:21.995
Um, and I know this has been quite long

2009
01:27:22.015 --> 01:27:23.635
and probably you're already a little bit tired

2010
01:27:23.735 --> 01:27:24.915
so please don't stress me.

2011
01:27:24.915 --> 01:27:26.635
You need to take a break. Please do pause and come back.

2012
01:27:29.615 --> 01:27:30.635
But we are gonna push through.

2013
01:27:30.685 --> 01:27:34.955
We've got 20 slides left, I believe I'm right.

2014
01:27:35.055 --> 01:27:39.985
Let me flick through. Yep, we've got 20 slides left.

2015
01:27:40.845 --> 01:27:43.425
So we've got 20 actually got a little bit more than 20,

2016
01:27:43.675 --> 01:27:46.585
we've got 23 slides up, we go to 79.

2017
01:27:46.845 --> 01:27:50.945
So area study two classifying of chemicals. Let's jump in.

2018
01:27:50.945 --> 01:27:53.625
So as I said, we're gonna look at our, as I said

2019
01:27:53.625 --> 01:27:54.945
before, we're gonna look at isotopes later

2020
01:27:54.945 --> 01:27:56.065
on, we're gonna look at them now.

2021
01:27:57.165 --> 01:28:00.025
So isotopes are atoms with the same element

2022
01:28:00.415 --> 01:28:02.425
that have different numbers of neutrons.

2023
01:28:02.565 --> 01:28:04.905
So IE the same atomic number with a different number,

2024
01:28:04.975 --> 01:28:06.105
different mass number.

2025
01:28:06.325 --> 01:28:08.065
So as you can see here,

2026
01:28:08.075 --> 01:28:10.385
we've already discussed carbon, but we're gonna look at it again.

2027
01:28:10.485 --> 01:28:13.025
So carbon, as you can see essentially has

2028
01:28:14.535 --> 01:28:16.075
12, 13 or 14.

2029
01:28:16.135 --> 01:28:19.315
Now abundance wise, carbon 12,

2030
01:28:19.495 --> 01:28:22.035
carbon 12 is clearly the most abundant.

2031
01:28:22.615 --> 01:28:25.875
Um, it's got 90, nearly 99% abundance.

2032
01:28:26.145 --> 01:28:30.395
Whereas our carbon 13 has much smaller levels of abundance.

2033
01:28:30.695 --> 01:28:34.875
And our carbon 14 has very, very small abundance.

2034
01:28:35.295 --> 01:28:36.435
One part per trillion.

2035
01:28:36.435 --> 01:28:40.195
There's one per trillion, very, very, very rare.

2036
01:28:41.015 --> 01:28:45.275
Now, um, as you can see there, that's an example of isotope,

2037
01:28:45.375 --> 01:28:48.755
but some isotopes occur in different percentages

2038
01:28:48.855 --> 01:28:51.035
and are there are far more common different types.

2039
01:28:51.655 --> 01:28:54.475
So example for a sample of naturally occurring chlorine,

2040
01:28:55.315 --> 01:28:56.675
chlorine has 17 proteins.

2041
01:28:56.945 --> 01:29:01.155
However, chlorine has both a 35 and a 37.

2042
01:29:02.025 --> 01:29:06.405
It doesn't seem to have a 36, it's really a 35 or a 37.

2043
01:29:07.545 --> 01:29:11.165
So in this case here we have 18 neutrons,

2044
01:29:11.225 --> 01:29:14.405
we have 20 neutrons, but 25% of the time there's 20

2045
01:29:14.465 --> 01:29:16.165
and 75% of the time there's 35.

2046
01:29:17.585 --> 01:29:21.485
So therefore this is why a relative abundance

2047
01:29:21.585 --> 01:29:23.365
of this is a little bit different

2048
01:29:23.545 --> 01:29:27.445
and we get a slightly different value than 35, unlike

2049
01:29:28.185 --> 01:29:30.365
in our carbon where carbon 12 is so common,

2050
01:29:30.385 --> 01:29:31.645
we just call it carbon 12.

2051
01:29:32.625 --> 01:29:34.245
Um, and also really important that um,

2052
01:29:34.885 --> 01:29:36.445
electrons aren't considered uh,

2053
01:29:36.445 --> 01:29:37.765
because they weigh so little.

2054
01:29:37.905 --> 01:29:40.165
So we don't really worry about different levels

2055
01:29:40.185 --> 01:29:42.285
of electrons in terms of isotopes.

2056
01:29:42.445 --> 01:29:45.365
Isotopes are all about weight and how electrons

2057
01:29:45.365 --> 01:29:47.205
and proton, uh, sorry, protons

2058
01:29:47.205 --> 01:29:48.685
and neutrons are slightly different and

2059
01:29:48.685 --> 01:29:51.085
therefore we get this slightly different weights.

2060
01:29:52.725 --> 01:29:55.585
So to ma to measure relative isotopic masses

2061
01:29:55.585 --> 01:29:58.145
and their isotopic abundance, we use

2062
01:29:58.145 --> 01:29:59.665
what we call a mass spectrum meter.

2063
01:29:59.805 --> 01:30:03.945
Now, ma mass spectroscopy is a massive part

2064
01:30:03.945 --> 01:30:06.745
of unit 3, 4, 4 units, one and two.

2065
01:30:06.765 --> 01:30:09.665
And especially this area study, you do not need to know

2066
01:30:10.485 --> 01:30:12.305
barely, you barely need to know anything about it, you need

2067
01:30:12.305 --> 01:30:13.545
to know very little about it.

2068
01:30:13.545 --> 01:30:16.465
So please do not stress if this next slide

2069
01:30:16.605 --> 01:30:17.825
is really confusing.

2070
01:30:18.265 --> 01:30:19.425
I just wanna show you

2071
01:30:19.445 --> 01:30:21.585
and give you a glimpse of what mass spec is.

2072
01:30:21.935 --> 01:30:23.585
They mention it in the study design,

2073
01:30:23.645 --> 01:30:25.145
but they very explicitly say

2074
01:30:25.145 --> 01:30:28.065
that this is not something you need to know in detail

2075
01:30:28.455 --> 01:30:30.265
that is saved for unit three four.

2076
01:30:30.265 --> 01:30:32.145
This is part of unit four, area study one

2077
01:30:32.325 --> 01:30:33.465
or every study two now,

2078
01:30:33.805 --> 01:30:35.945
and it's a really big deal in, in unit three four.

2079
01:30:35.945 --> 01:30:37.745
But for now you just need to know the basics.

2080
01:30:37.965 --> 01:30:39.825
You really don't even need to know the basics.

2081
01:30:40.565 --> 01:30:42.985
Um, it gives information about the number

2082
01:30:42.985 --> 01:30:45.945
of isotopes in the given sample of an element

2083
01:30:46.245 --> 01:30:49.745
and the relative isotopic mass of each isotope as well

2084
01:30:49.745 --> 01:30:51.785
as the percentage abundance of isotopes.

2085
01:30:52.205 --> 01:30:54.865
So this is what a mass SPECT meter looks.

2086
01:30:55.245 --> 01:30:58.625
The mass SPECT meter helps us find out the percentage

2087
01:30:58.625 --> 01:31:00.985
abundance, uh, how much of each kind

2088
01:31:00.985 --> 01:31:04.505
of isotope based on the mass number of a given isotope.

2089
01:31:04.565 --> 01:31:06.585
So essentially what it does is it measures the mass number.

2090
01:31:07.325 --> 01:31:10.145
So essentially what it does is it measures the mass

2091
01:31:10.165 --> 01:31:12.625
so it measures, you know, the protons and the neutrons

2092
01:31:13.005 --> 01:31:14.905
and then it gives a relative amount

2093
01:31:15.445 --> 01:31:18.105
and it gives it relative to the most commons.

2094
01:31:18.105 --> 01:31:19.385
The most common will get a hundred percent

2095
01:31:19.385 --> 01:31:20.625
and the rest will get their own.

2096
01:31:21.005 --> 01:31:24.385
So in this case here, this is at a hundred percent,

2097
01:31:24.455 --> 01:31:26.745
this is at 25%.

2098
01:31:27.205 --> 01:31:29.745
So you could assume that for every four

2099
01:31:29.765 --> 01:31:31.865
of this you get one of this.

2100
01:31:32.945 --> 01:31:36.225
So this is probably 20%

2101
01:31:36.325 --> 01:31:39.145
and this is 80% if you went to abundance.

2102
01:31:40.125 --> 01:31:43.025
So the number of peaks equals the number of isotopes.

2103
01:31:43.245 --> 01:31:47.745
Two peaks. Two isotopes. The exit is the mass per charge.

2104
01:31:48.325 --> 01:31:50.105
But essentially this just means the mass.

2105
01:31:50.325 --> 01:31:51.985
So the number of protons and neutrons.

2106
01:31:51.985 --> 01:31:54.905
So in this one here, there is 11 or 10, 11 or 10.

2107
01:31:55.445 --> 01:31:57.225
So there's 10 or there is 11.

2108
01:31:58.485 --> 01:32:00.805
And the relative abundance is a percentage

2109
01:32:00.805 --> 01:32:02.045
of a given isotope.

2110
01:32:02.225 --> 01:32:04.205
So there is essentially a hundred percent

2111
01:32:04.205 --> 01:32:06.325
because we, we give it relative.

2112
01:32:06.465 --> 01:32:07.965
So essentially this is the highest peak.

2113
01:32:07.965 --> 01:32:09.045
So we make this one a hundred

2114
01:32:09.505 --> 01:32:11.325
and then we make this one whatever it is,

2115
01:32:11.685 --> 01:32:12.845
whatever percentage of this bar.

2116
01:32:13.065 --> 01:32:17.205
So this one here is 25% of this bar.

2117
01:32:17.305 --> 01:32:20.565
So what you'd say is there's one to four, there's a one

2118
01:32:20.565 --> 01:32:25.365
to four ratio, which means in five elements, if I had five

2119
01:32:25.465 --> 01:32:26.685
of this atom

2120
01:32:26.825 --> 01:32:30.605
or five elements, I say five atoms, I had five of this atom,

2121
01:32:31.165 --> 01:32:32.845
I would have one of the 10

2122
01:32:32.905 --> 01:32:36.625
and I would have four of the 11, which means it's 80

2123
01:32:37.565 --> 01:32:41.665
to 20%, 80%, 11, 20%, 10.

2124
01:32:43.365 --> 01:32:46.945
And you then calculate your relative atomic mass

2125
01:32:47.245 --> 01:32:49.345
or the number that you see here.

2126
01:32:49.765 --> 01:32:53.785
So if I go to, I'm gonna assume that was boron by the way,

2127
01:32:53.955 --> 01:32:58.065
which if it was 80% versus 20% you would get 10.8.

2128
01:32:58.565 --> 01:33:00.265
As you can see that 10.8 there,

2129
01:33:00.545 --> 01:33:01.865
I can even zoom in a little bit.

2130
01:33:02.055 --> 01:33:03.265
This isn't zoomed in enough.

2131
01:33:03.965 --> 01:33:08.035
So that 10.8 there, that 10.8 is this AR

2132
01:33:08.175 --> 01:33:09.795
or this relative atomic mass.

2133
01:33:10.015 --> 01:33:12.755
And essentially what I put up here was the relative atomic

2134
01:33:12.865 --> 01:33:14.315
mass by percentage abundance.

2135
01:33:14.775 --> 01:33:18.915
So I would've put, um, I would've put, what do you call it,

2136
01:33:19.055 --> 01:33:23.875
uh, 11 by you could say 80 or you could say a hundred.

2137
01:33:24.055 --> 01:33:27.955
And then here I would've put um, 10

2138
01:33:28.215 --> 01:33:31.235
and I would've said by, if I'd said a hundred over here,

2139
01:33:31.355 --> 01:33:33.795
I would've said 120, I would've said 25 over here.

2140
01:33:34.095 --> 01:33:37.715
And if I said 80 over here, I would've said 20 over here.

2141
01:33:38.625 --> 01:33:42.845
And essentially I do that and I get my AR

2142
01:33:43.305 --> 01:33:45.725
and I divide it by a hundred and I get my AR value.

2143
01:33:45.945 --> 01:33:47.405
So therefore you get your atomic.

2144
01:33:47.945 --> 01:33:50.805
The number of depends on the number of isotopes

2145
01:33:50.885 --> 01:33:52.965
that the percentage abundance must total a hundred.

2146
01:33:53.265 --> 01:33:55.845
So essentially here it's saying you, you should be using 80

2147
01:33:55.905 --> 01:33:57.405
and 20, but you could have,

2148
01:33:57.425 --> 01:34:01.285
if you were using your mass spectrum, last slide used 125.

2149
01:34:02.305 --> 01:34:05.125
Um, so you can use percentage a hundred

2150
01:34:05.265 --> 01:34:07.925
and if the y axis doesn't give the percentage a abundance

2151
01:34:07.925 --> 01:34:09.845
measure, measure each of the peaks

2152
01:34:09.845 --> 01:34:11.005
and use the following formula.

2153
01:34:11.005 --> 01:34:14.165
Percentage abundance equals the peak height over

2154
01:34:14.165 --> 01:34:15.245
the total peak height.

2155
01:34:16.555 --> 01:34:19.575
So if I measured the two peaks together, so if I went,

2156
01:34:19.675 --> 01:34:21.575
so essentially what that's saying is if I went back here

2157
01:34:22.355 --> 01:34:23.935
and there was no y axis on this,

2158
01:34:24.195 --> 01:34:26.655
so let's say there's no y axis, I can't see a y-axis,

2159
01:34:26.835 --> 01:34:30.135
I'd measure this and I'd say, all right, let's just say

2160
01:34:30.135 --> 01:34:32.895
that's four centimeters and that's one centimeter,

2161
01:34:33.605 --> 01:34:34.865
or I got eight centimeters

2162
01:34:34.865 --> 01:34:36.065
and two centimeters, that's easier.

2163
01:34:36.585 --> 01:34:38.185
I get eight and I get two centimeters.

2164
01:34:38.265 --> 01:34:40.225
I add the two together and get 10 centimeters.

2165
01:34:40.445 --> 01:34:41.945
And then I come to this next slide

2166
01:34:42.245 --> 01:34:45.065
and I say, all right, well my 11 was eight

2167
01:34:45.085 --> 01:34:48.345
so I do eight over 10, so I get 80%

2168
01:34:48.485 --> 01:34:50.865
and then here I go two over 10

2169
01:34:50.925 --> 01:34:52.865
and I get 20% essentially

2170
01:34:52.865 --> 01:34:54.025
the same thing as what I did before.

2171
01:34:55.245 --> 01:34:57.485
Now this is a formula you need to know how to work with.

2172
01:34:57.825 --> 01:34:58.885
So really important, you

2173
01:34:58.885 --> 01:35:00.005
do need to know how to work with this.

2174
01:35:00.265 --> 01:35:01.445
Um, it does come up a lot.

2175
01:35:01.445 --> 01:35:02.765
Essentially you are just getting an average.

2176
01:35:03.665 --> 01:35:07.565
So chlorine has two isotopes, it has 35

2177
01:35:07.865 --> 01:35:09.005
and it has 37.

2178
01:35:09.265 --> 01:35:10.405
Now if I chuck this in this formula

2179
01:35:10.505 --> 01:35:14.125
and I go 35 by 75%,

2180
01:35:14.125 --> 01:35:15.565
so 0.75

2181
01:35:15.985 --> 01:35:19.645
and I go 37 by 0.25%

2182
01:35:20.105 --> 01:35:24.205
and I divide it by a hundred, I end up with 35.5.

2183
01:35:24.485 --> 01:35:26.125
Actually no I don't need to, I just need to measure it,

2184
01:35:26.385 --> 01:35:27.725
do it by the full,

2185
01:35:27.745 --> 01:35:31.405
but you know what I mean, am I going

2186
01:35:31.405 --> 01:35:32.525
too far forward what's going on?

2187
01:35:34.775 --> 01:35:38.315
Um, but that is essentially what is going on there.

2188
01:35:38.935 --> 01:35:41.595
So this question here says calculate the percentage

2189
01:35:41.595 --> 01:35:43.395
abundance of the lighter isotope.

2190
01:35:43.495 --> 01:35:44.715
So this is going backwards.

2191
01:35:44.895 --> 01:35:47.115
Now I'm not gonna go through this in super detail

2192
01:35:47.115 --> 01:35:48.915
and I don't want you to go through in super detail just

2193
01:35:48.915 --> 01:35:51.515
because we've already gone through chlorine earlier on.

2194
01:35:52.055 --> 01:35:53.955
But essentially if you wanted to go backwards on this

2195
01:35:54.075 --> 01:35:55.315
question, it's, it's pretty straightforward.

2196
01:35:56.055 --> 01:35:59.675
You would write 35.5 equals

2197
01:36:00.095 --> 01:36:01.115
and then you would be able

2198
01:36:01.115 --> 01:36:02.795
to do this all on your calculator if you wanted to,

2199
01:36:03.335 --> 01:36:06.355
you go 35, you put it over to, you put a bracket,

2200
01:36:06.415 --> 01:36:08.715
you put a sorry, a fraction down on top of the fraction,

2201
01:36:08.715 --> 01:36:12.795
you go 35 by X 'cause that is what you don't know.

2202
01:36:13.575 --> 01:36:17.915
And then you go plus 37

2203
01:36:18.855 --> 01:36:22.595
by a hundred take x, then you go over a hundred

2204
01:36:23.335 --> 01:36:25.435
and then you work through and do your algebra.

2205
01:36:25.495 --> 01:36:27.755
Now that would be a very algebraic question

2206
01:36:27.815 --> 01:36:30.435
and it would probably be too difficult for your level

2207
01:36:30.455 --> 01:36:31.875
of of maths.

2208
01:36:32.025 --> 01:36:33.995
However it is a possible question.

2209
01:36:33.995 --> 01:36:35.555
It would probably be just a far more

2210
01:36:35.795 --> 01:36:37.035
straightforward version of it.

2211
01:36:39.125 --> 01:36:40.825
Now here is a good question.

2212
01:36:41.085 --> 01:36:44.585
It says the formula of the compound C seven H 1402,

2213
01:36:44.635 --> 01:36:47.225
which one of the following could not be the name

2214
01:36:47.325 --> 01:36:48.785
of the compound?

2215
01:36:49.365 --> 01:36:52.665
So wait, that is the wrong type of question hold.

2216
01:36:54.865 --> 01:36:56.365
That's meant to be an organic question.

2217
01:36:56.425 --> 01:36:59.865
Why have I got that in there? Yeah,

2218
01:36:59.975 --> 01:37:02.265
I've got an an ionic, I don't know why we're in there.

2219
01:37:02.265 --> 01:37:03.265
Apologies moving forward.

2220
01:37:03.525 --> 01:37:05.865
Um, apparently I've left a organic question.

2221
01:37:05.865 --> 01:37:07.105
I grabbed the wrong question out.

2222
01:37:07.505 --> 01:37:09.065
I tried to add some questions in. I've definitely just

2223
01:37:09.065 --> 01:37:11.865
grabbed an organic que an organic question that was meant

2224
01:37:11.865 --> 01:37:12.985
to go in the three four lecture

2225
01:37:12.985 --> 01:37:14.585
and not in this lecture do apologize,

2226
01:37:15.105 --> 01:37:16.345
I was making these both at the same time.

2227
01:37:16.695 --> 01:37:18.305
Alright, moving forward,

2228
01:37:19.035 --> 01:37:21.065
let's move forward into some stoke geometry Now.

2229
01:37:21.125 --> 01:37:23.465
So now that we've been through our relative atomic masses,

2230
01:37:23.465 --> 01:37:25.265
we then want to go into some stoke geometry.

2231
01:37:25.265 --> 01:37:27.705
So stoke geometry is where things start to get

2232
01:37:28.565 --> 01:37:29.565
a little bit more difficult.

2233
01:37:29.585 --> 01:37:31.365
So that was just the basics

2234
01:37:31.365 --> 01:37:34.005
and was a little bit of little sprinkle of sto geometry.

2235
01:37:34.005 --> 01:37:35.685
This is where things start to get bit more difficult.

2236
01:37:37.245 --> 01:37:39.685
Particles and chemicals are so small it would be difficult

2237
01:37:39.685 --> 01:37:40.965
to count atoms individually.

2238
01:37:41.145 --> 01:37:44.685
The quantity of chemists use is what we refer to as mold

2239
01:37:44.985 --> 01:37:46.685
and a mole is like what we do with eggs.

2240
01:37:47.105 --> 01:37:49.365
You know when you buy 12 eggs you say,

2241
01:37:49.365 --> 01:37:50.445
oh I bought a dozen eggs.

2242
01:37:51.035 --> 01:37:52.925
Same sort of thing with moles.

2243
01:37:52.925 --> 01:37:56.485
We say, oh I have a dozen, I have, I have a mole.

2244
01:37:56.545 --> 01:37:58.605
And a mole essentially means a number.

2245
01:37:59.145 --> 01:38:03.565
So a mole is equal to um, let me find it

2246
01:38:04.875 --> 01:38:06.415
on this slide I don't have on this slide.

2247
01:38:07.075 --> 01:38:11.095
Um, a mole is equal to 6.02 by 10

2248
01:38:11.095 --> 01:38:14.175
to the 23 atoms.

2249
01:38:14.875 --> 01:38:17.335
That's how many atoms are in a mole.

2250
01:38:18.025 --> 01:38:21.735
There is lots of mole, there are lots of atoms in a mold

2251
01:38:22.075 --> 01:38:25.055
and that number is what we refer to as avagadro's number.

2252
01:38:25.115 --> 01:38:27.975
So Avogadro was a chemist way back when he

2253
01:38:28.255 --> 01:38:29.335
discovered what a mole was.

2254
01:38:29.395 --> 01:38:32.895
He wanted, he wanted to find out exactly

2255
01:38:33.835 --> 01:38:37.335
how many atoms were in 12 grams of carbon.

2256
01:38:37.335 --> 01:38:38.615
12 because he knew

2257
01:38:38.845 --> 01:38:41.815
that carbon had a relative atomic mass of 12.

2258
01:38:42.155 --> 01:38:46.175
He knew that because he'd figured out that carbon had 12 um,

2259
01:38:46.655 --> 01:38:48.215
electrons and neutron, uh, sorry neutrons

2260
01:38:48.215 --> 01:38:49.655
and protons in its nucleus.

2261
01:38:49.835 --> 01:38:52.295
So he said, all right, how many atoms

2262
01:38:52.295 --> 01:38:53.975
therefore are in 12 grams of that?

2263
01:38:54.975 --> 01:38:57.035
And he found that there was this many

2264
01:38:57.455 --> 01:39:00.535
and then he went, okay, what about something else?

2265
01:39:00.675 --> 01:39:03.135
And he chose out. I don't know what else he chose out,

2266
01:39:03.135 --> 01:39:05.655
but let's say for the sake of it we come back here

2267
01:39:06.195 --> 01:39:07.455
and he chose out nitrogen.

2268
01:39:07.635 --> 01:39:09.615
And he said, all right, nitrogen's relative

2269
01:39:09.695 --> 01:39:10.815
atomic mass is 14.

2270
01:39:11.635 --> 01:39:15.175
How many atoms are in 14 grams of nitrogen?

2271
01:39:15.835 --> 01:39:18.015
And he found 6.02 by 10

2272
01:39:18.015 --> 01:39:22.815
to 23 he kept finding the exact same number of atoms

2273
01:39:23.595 --> 01:39:27.055
per what he decided to call mo.

2274
01:39:27.315 --> 01:39:30.695
So he decided to call 6.02 by 10 to the 23

2275
01:39:31.465 --> 01:39:33.135
atoms a mole.

2276
01:39:33.915 --> 01:39:38.255
So as you can see here, um,

2277
01:39:38.555 --> 01:39:41.255
one mole of substance contains this many particles.

2278
01:39:41.395 --> 01:39:44.495
So mole is often referred to as the amount of substance

2279
01:39:44.495 --> 01:39:45.935
and is given the symbol m

2280
01:39:46.035 --> 01:39:49.955
and the unit mo MOLN

2281
01:39:50.695 --> 01:39:54.835
of CO2 is equal to two moles means the amount

2282
01:39:54.835 --> 01:39:56.875
of CO2 is two moles.

2283
01:39:56.875 --> 01:39:59.675
So if I wrote this set, this little statement here,

2284
01:39:59.955 --> 01:40:03.915
n bracket CO2 equals two mold, that actually means on

2285
01:40:03.915 --> 01:40:07.235
what it's trying to say to you is the amount of CO2

2286
01:40:07.935 --> 01:40:08.995
is two moles.

2287
01:40:09.055 --> 01:40:10.435
That's what it's trying to say to you.

2288
01:40:11.135 --> 01:40:14.395
So if I said one mole of any substance is the same number

2289
01:40:14.395 --> 01:40:17.275
of particles as there is atoms in exactly 12

2290
01:40:17.595 --> 01:40:18.755
grams of carbon 12.

2291
01:40:19.895 --> 01:40:23.835
So now we have three new quantities.

2292
01:40:24.055 --> 01:40:27.515
We have the mole, which is the amount of substance

2293
01:40:27.625 --> 01:40:28.915
with the unit mole.

2294
01:40:29.215 --> 01:40:30.595
We have avogadro's number

2295
01:40:31.855 --> 01:40:34.115
and we have the number of particles

2296
01:40:34.975 --> 01:40:36.675
to mean the actual number of particles.

2297
01:40:37.175 --> 01:40:40.315
So the relationship connecting these three is this here the

2298
01:40:40.315 --> 01:40:43.555
number of moles equals the number of particles

2299
01:40:43.675 --> 01:40:46.075
that we have over avogadro's number

2300
01:40:46.075 --> 01:40:48.235
because avogadro's is one mole.

2301
01:40:48.455 --> 01:40:50.915
So if I have, you know, double this number,

2302
01:40:51.295 --> 01:40:52.675
I'm gonna have two mos.

2303
01:40:54.785 --> 01:40:58.245
So particles of different elements

2304
01:40:58.245 --> 01:40:59.845
and compounds have different masses.

2305
01:41:00.705 --> 01:41:04.405
The molar mass is the mass in grams of one mole

2306
01:41:04.405 --> 01:41:08.405
of an element or compound with the unit grams per mole.

2307
01:41:08.745 --> 01:41:13.245
So given that these are grams per mole,

2308
01:41:14.225 --> 01:41:17.205
we then can make another relationship

2309
01:41:17.205 --> 01:41:20.325
because now that we've got a unit that is grams per mole,

2310
01:41:20.325 --> 01:41:21.725
well I'm thinking, well what about a

2311
01:41:21.725 --> 01:41:23.045
relationship with grams?

2312
01:41:23.545 --> 01:41:27.405
So one mole is the same number of particles as in 12 grams

2313
01:41:27.405 --> 01:41:29.965
of carbon carbon 12, one atom

2314
01:41:30.065 --> 01:41:32.405
of carbon 12 has a relative atomic mass of 12.

2315
01:41:32.985 --> 01:41:36.805
One mole of 12 grams has a mass of 12 grams. Exactly.

2316
01:41:37.235 --> 01:41:41.205
Therefore, if one atom of H has a relative atomic mass

2317
01:41:41.205 --> 01:41:44.605
of one, one mole of H must equal one 12 of the weight

2318
01:41:44.865 --> 01:41:46.285
of one mole of carbon 12.

2319
01:41:47.225 --> 01:41:49.765
So one mole of hydrogen must weigh one gram.

2320
01:41:50.385 --> 01:41:52.125
And that's exactly what he figured out.

2321
01:41:52.125 --> 01:41:53.605
This is exactly what he did.

2322
01:41:54.345 --> 01:41:58.005
And essentially what he said was, well what about CO2?

2323
01:41:58.025 --> 01:42:00.005
For example, CO two's a bit different.

2324
01:42:00.395 --> 01:42:03.445
Well he figured out that CO2 has a relative

2325
01:42:03.445 --> 01:42:04.965
of molecular mass of 44.

2326
01:42:04.965 --> 01:42:06.045
It was a pretty common element,

2327
01:42:06.195 --> 01:42:07.485
it's a pretty common compound.

2328
01:42:07.485 --> 01:42:08.845
He was able to isolate it pretty easily

2329
01:42:09.835 --> 01:42:11.975
and it said, all right, I've got a molar mass of 44.

2330
01:42:12.835 --> 01:42:14.375
If I had one mole of CO2,

2331
01:42:14.555 --> 01:42:18.615
it must weigh 44 divided 44 twelfths of the weight

2332
01:42:18.635 --> 01:42:20.655
of one mole of carbon 12.

2333
01:42:21.195 --> 01:42:24.335
And so this although ridiculous, essentially he went

2334
01:42:24.335 --> 01:42:27.655
through this formula that kept finding that the molar mass,

2335
01:42:28.195 --> 01:42:30.525
one mole of

2336
01:42:31.665 --> 01:42:34.265
and of a compound meant

2337
01:42:34.265 --> 01:42:36.465
that the grams was equal to the molar mass.

2338
01:42:37.245 --> 01:42:38.825
And from these we can see

2339
01:42:38.825 --> 01:42:41.625
that the relative atomic mass equals the mass of one mole

2340
01:42:41.625 --> 01:42:43.265
of the acid elements.

2341
01:42:43.525 --> 01:42:45.465
So in other words, for example, one mole

2342
01:42:45.465 --> 01:42:47.305
of O2 will equal 32 grams.

2343
01:42:47.735 --> 01:42:51.025
This means that two moles of O2 will equal 64 grams.

2344
01:42:51.725 --> 01:42:54.185
And essentially we figured out this formula here.

2345
01:42:54.205 --> 01:42:56.225
Now this is very important.

2346
01:42:56.225 --> 01:42:57.265
There is, there's a point

2347
01:42:57.265 --> 01:42:58.985
that there's a very important sticker there.

2348
01:43:00.275 --> 01:43:03.655
You will use this formula all the way through

2349
01:43:03.735 --> 01:43:05.455
to the last question in your exam next

2350
01:43:05.455 --> 01:43:06.615
year in three four chemistry.

2351
01:43:06.925 --> 01:43:11.735
This formula must, must, must, must, must, must, must, must,

2352
01:43:11.735 --> 01:43:14.375
must be known down to the T.

2353
01:43:15.245 --> 01:43:17.425
You must know every little bit about this.

2354
01:43:17.715 --> 01:43:20.105
There must be no point in time in which you don't know

2355
01:43:20.105 --> 01:43:21.265
what's going on with this formula.

2356
01:43:22.205 --> 01:43:26.915
Um, so really, really important.

2357
01:43:27.055 --> 01:43:28.595
Please know all of this stuff.

2358
01:43:30.175 --> 01:43:35.135
Now key point note there is a difference

2359
01:43:35.135 --> 01:43:36.855
between the capital M and the lowercase M

2360
01:43:36.885 --> 01:43:38.015
just wanted to put that out there.

2361
01:43:39.535 --> 01:43:42.905
Mole is in n, lowercase M is mass and grams.

2362
01:43:43.805 --> 01:43:45.985
Big M is molar mass in grams per mole.

2363
01:43:46.885 --> 01:43:51.685
So now we have two formulas, N equals big n ovar

2364
01:43:52.285 --> 01:43:55.705
N to the a and n equals mass

2365
01:43:55.985 --> 01:43:57.505
O molar mass.

2366
01:43:58.925 --> 01:44:02.305
So key point, some questions will require you

2367
01:44:02.305 --> 01:44:06.825
to use both formulas because they connect to each other.

2368
01:44:07.645 --> 01:44:09.145
We can find the moles from one,

2369
01:44:09.245 --> 01:44:11.025
we can utilize it in the next formula.

2370
01:44:12.365 --> 01:44:16.025
So let's calculate the number, calculate the number

2371
01:44:16.025 --> 01:44:18.585
of CO2 molecules in 12 grams of CO2.

2372
01:44:19.325 --> 01:44:21.105
So let's have a think about this question.

2373
01:44:21.205 --> 01:44:23.345
I'm not gonna go get you to do this one by yourself.

2374
01:44:23.345 --> 01:44:24.465
Let's think about this one ourselves.

2375
01:44:24.845 --> 01:44:27.265
So let let five 12 grams of CO2.

2376
01:44:28.185 --> 01:44:31.425
I would say well I have 12 grams of CO2,

2377
01:44:31.505 --> 01:44:32.745
I can figure out that CO2.

2378
01:44:32.745 --> 01:44:35.505
And we learned before that CO2 has a molo acid. 44.

2379
01:44:35.855 --> 01:44:38.465
Well if I wanna figure out the number of molecules, I first

2380
01:44:38.465 --> 01:44:39.665
of all need to find the mos.

2381
01:44:39.685 --> 01:44:43.585
So I would say N of CO2 N of CO2 is equal

2382
01:44:43.585 --> 01:44:47.745
to 12 grams divided by 44 moles.

2383
01:44:47.845 --> 01:44:50.425
Uh, 44 molar mass,

2384
01:44:51.485 --> 01:44:53.025
12 divided by 44.

2385
01:44:53.565 --> 01:44:54.825
I'm gonna do that on my calculator.

2386
01:44:55.045 --> 01:44:57.985
12 divided by 44 I get an answer

2387
01:44:57.985 --> 01:45:00.225
of 0.27 moles.

2388
01:45:00.485 --> 01:45:02.545
So I have 0.27 moles.

2389
01:45:03.225 --> 01:45:04.945
I then put it into my next formula, which is

2390
01:45:05.595 --> 01:45:09.665
moles equals number of molecules over avagadro's number,

2391
01:45:09.875 --> 01:45:13.075
which can also equal number

2392
01:45:13.135 --> 01:45:15.995
of particles equals moles by

2393
01:45:18.005 --> 01:45:19.235
avagadro's number.

2394
01:45:19.615 --> 01:45:23.035
So I multiply 0.27 by

2395
01:45:23.615 --> 01:45:26.555
6.02 by 10 to the 23

2396
01:45:27.015 --> 01:45:31.995
and I get 1.64 by 10 to the 23 molecules.

2397
01:45:32.795 --> 01:45:34.535
So I follow it in that path.

2398
01:45:34.995 --> 01:45:36.935
So now I want you to have a go at that in the second,

2399
01:45:37.715 --> 01:45:38.735
in the second one here.

2400
01:45:38.755 --> 01:45:40.015
So you have 15 grams of oh two.

2401
01:45:40.335 --> 01:45:42.695
I want you to have a go at that, take some time.

2402
01:45:43.245 --> 01:45:44.735
There's also another one

2403
01:45:44.735 --> 01:45:46.375
after that I want you to take your time

2404
01:45:46.435 --> 01:45:48.095
and have a go at these two questions.

2405
01:45:48.675 --> 01:45:50.855
So I'll give you your time now, 3, 2, 1

2406
01:45:53.115 --> 01:45:54.295
and hopefully you're back.

2407
01:45:54.875 --> 01:45:57.615
So in both of these questions you need

2408
01:45:57.615 --> 01:46:02.015
to go about it the exact same way with 15 divided by 16

2409
01:46:02.215 --> 01:46:04.495
'cause that's what uh, so divided by 32,

2410
01:46:04.825 --> 01:46:06.255
which is what your O2 is.

2411
01:46:06.595 --> 01:46:09.935
So O2 is O is 16 times two is 32,

2412
01:46:10.355 --> 01:46:12.775
so 15 divided by 32.

2413
01:46:13.435 --> 01:46:15.135
So 15 divided by 32

2414
01:46:15.795 --> 01:46:18.935
is 0.468 moles

2415
01:46:18.955 --> 01:46:21.935
or 0.47 moles.

2416
01:46:22.755 --> 01:46:26.095
You then multiply that by avagadro's number

2417
01:46:26.875 --> 01:46:30.215
and you end up with 2.82 by 10 to the 23.

2418
01:46:30.875 --> 01:46:34.135
Now 4.1 grams of magnesium, we need to figure out

2419
01:46:34.135 --> 01:46:35.375
what the molar mass magnesium is.

2420
01:46:35.375 --> 01:46:38.175
So I'm gonna find that on my PO table, which is 24.3.

2421
01:46:38.955 --> 01:46:42.815
So I got 4.1 divided by 24.3,

2422
01:46:43.495 --> 01:46:45.975
I get 0.17 moles.

2423
01:46:46.255 --> 01:46:50.085
I then go 0.17 moles times by 6.02

2424
01:46:50.665 --> 01:46:53.965
and I get 1.015

2425
01:46:54.385 --> 01:46:58.205
or I'm gonna say 1.02 by 10

2426
01:46:58.205 --> 01:47:01.535
to the 23 molecules.

2427
01:47:02.555 --> 01:47:05.535
So each of those questions there, same methodology,

2428
01:47:05.755 --> 01:47:08.695
you just go through it and continue to do the maths.

2429
01:47:08.995 --> 01:47:13.655
Now very quickly I'm gonna touch on now just some quick

2430
01:47:14.285 --> 01:47:15.295
hydrocarbon stuff.

2431
01:47:15.755 --> 01:47:16.855
Now this is gonna be very quick.

2432
01:47:16.995 --> 01:47:18.255
I'm not gonna spend too much time on it.

2433
01:47:18.255 --> 01:47:19.415
This is where this question was meant

2434
01:47:19.415 --> 01:47:21.015
to be this practice question, but that's okay.

2435
01:47:21.015 --> 01:47:23.255
We're in the wrong spot. Um, essentially

2436
01:47:23.255 --> 01:47:26.575
with organic chemistry we now know a bit isometry.

2437
01:47:26.675 --> 01:47:27.935
We now then wanna apply

2438
01:47:27.935 --> 01:47:29.935
that into an organic chemistry point of view.

2439
01:47:29.955 --> 01:47:31.975
We already sort of started to figure out how

2440
01:47:31.975 --> 01:47:33.415
to find molar masses and so forth.

2441
01:47:33.555 --> 01:47:36.255
But what about organic chemistry as a whole?

2442
01:47:36.555 --> 01:47:38.415
So organic chemistry is based on carbon

2443
01:47:38.815 --> 01:47:40.655
'cause carbon is extremely versatile element.

2444
01:47:40.655 --> 01:47:42.655
Carbon has four valence electrons and

2445
01:47:42.655 --> 01:47:44.855
therefore it can form four new bonds.

2446
01:47:44.955 --> 01:47:47.055
It wants to form four bonds to fill,

2447
01:47:47.115 --> 01:47:48.415
its fill it out a shell.

2448
01:47:49.315 --> 01:47:51.535
Um, when it forms those four bonds,

2449
01:47:52.635 --> 01:47:55.495
it can form those primarily with other carbon atoms

2450
01:47:55.755 --> 01:47:57.695
and carbons can form single double

2451
01:47:57.835 --> 01:48:00.335
or triple bonds with other carbon atoms.

2452
01:48:01.155 --> 01:48:03.735
Now all organic compounds contain carbon.

2453
01:48:03.875 --> 01:48:05.295
So we are made up of carbon,

2454
01:48:05.675 --> 01:48:08.575
but they can also contain things like hydrogen, hydrogen,

2455
01:48:08.635 --> 01:48:10.255
oxygen, sulfur or chlorine.

2456
01:48:10.915 --> 01:48:13.535
Um, and everything else is classified as inorganic.

2457
01:48:14.135 --> 01:48:17.175
Hydrocarbons are what we mainly focus on inorganic chemistry

2458
01:48:17.355 --> 01:48:18.895
and they're between carbon and hydrogen

2459
01:48:19.235 --> 01:48:22.455
and they are found in crude oil and commonly used as mules.

2460
01:48:23.795 --> 01:48:26.615
So this is also a really important point.

2461
01:48:27.135 --> 01:48:29.135
Hydrocarbons need to be represented somehow.

2462
01:48:29.235 --> 01:48:31.655
You need to be able to show what a hydrocarbon is

2463
01:48:31.655 --> 01:48:34.695
and we do this in three slash four different ways.

2464
01:48:35.875 --> 01:48:37.335
The fourth way there, skeletal structure.

2465
01:48:37.625 --> 01:48:39.055
Don't worry too much about it for now.

2466
01:48:39.055 --> 01:48:40.655
It's pretty difficult to get your head around.

2467
01:48:40.915 --> 01:48:42.175
I'm not gonna talk about it today,

2468
01:48:42.235 --> 01:48:43.575
but it's something that you will need

2469
01:48:43.575 --> 01:48:44.935
to learn throughout unit one and two.

2470
01:48:45.945 --> 01:48:48.525
The other three are your molecular formula, which is

2471
01:48:48.525 --> 01:48:51.285
what you have, what is your structural formula,

2472
01:48:51.335 --> 01:48:53.205
which is drawing exactly what you have.

2473
01:48:53.825 --> 01:48:56.845
And then semi-structure, which is writing out what you have.

2474
01:48:58.425 --> 01:49:00.845
So there are a number of ways of riding out phonics

2475
01:49:03.145 --> 01:49:06.755
from this hydrocarbons are composed of only carbon

2476
01:49:07.015 --> 01:49:10.675
and hydrogen L canes are essentially hydrocarbons are

2477
01:49:10.675 --> 01:49:12.795
containing only a single carbon and carbon bond.

2478
01:49:13.535 --> 01:49:14.715
And these are known

2479
01:49:14.735 --> 01:49:18.475
as saturated meaning they only contain single carbon box.

2480
01:49:18.535 --> 01:49:19.835
So all of their things are covered.

2481
01:49:20.225 --> 01:49:23.675
This here is not saturated, this here is not saturated.

2482
01:49:24.695 --> 01:49:26.795
And which of the following,

2483
01:49:26.795 --> 01:49:28.195
as it says which of the following are saturated?

2484
01:49:28.195 --> 01:49:30.195
This one and this one because they all

2485
01:49:30.305 --> 01:49:31.515
just contain single bonds.

2486
01:49:31.515 --> 01:49:34.355
These two here, they contain double bonds between height,

2487
01:49:34.355 --> 01:49:35.715
it's between carbons and

2488
01:49:35.715 --> 01:49:38.435
therefore they're not explicitly getting

2489
01:49:38.495 --> 01:49:40.075
as many hydrogens as they can.

2490
01:49:40.255 --> 01:49:42.555
So therefore we say they are not saturated

2491
01:49:42.555 --> 01:49:43.835
or they are unsaturated.

2492
01:49:44.285 --> 01:49:48.685
These two here, this one and this one, these are saturated

2493
01:49:49.225 --> 01:49:50.925
and essentially a canes are a family

2494
01:49:50.945 --> 01:49:53.965
or a homologous series of carbons with

2495
01:49:53.965 --> 01:49:57.085
as many hydrogens attached to them as possible.

2496
01:49:57.275 --> 01:49:59.085
Essentially what we like to think of it as,

2497
01:50:00.235 --> 01:50:04.135
so each acan differs to the previous by a CH two.

2498
01:50:04.715 --> 01:50:06.455
So we add a CH two every time.

2499
01:50:07.015 --> 01:50:09.415
A series of molecules that differs by a CH two is

2500
01:50:09.415 --> 01:50:11.015
what we refer to as a homologous series.

2501
01:50:11.235 --> 01:50:13.495
And compounds in the same homologous series have a similar

2502
01:50:13.815 --> 01:50:16.215
structure, a similar pattern of physical properties,

2503
01:50:16.295 --> 01:50:19.095
a similar chemical property, and the same general formula.

2504
01:50:20.555 --> 01:50:23.895
So acan share the same general properties.

2505
01:50:25.165 --> 01:50:27.935
This means they are non-polar

2506
01:50:28.555 --> 01:50:30.255
and so are insoluble in water.

2507
01:50:31.235 --> 01:50:33.775
The boiling points of a canes increase with chain length,

2508
01:50:33.915 --> 01:50:34.975
but they're all pretty low

2509
01:50:34.975 --> 01:50:37.295
because they've got dis, they've only got dispersion forces.

2510
01:50:37.295 --> 01:50:40.265
They're non-polar. They have the same general formula,

2511
01:50:40.355 --> 01:50:42.825
which is the number of carbons is equal.

2512
01:50:43.085 --> 01:50:46.305
The number of hydrogens equal to two times the number

2513
01:50:46.305 --> 01:50:47.585
of carbons plus two

2514
01:50:48.885 --> 01:50:52.745
and a canes are named by finding the STEM name according

2515
01:50:52.745 --> 01:50:55.065
to the number of carbons in the longest chain.

2516
01:50:55.085 --> 01:50:56.425
So you look for the longest chain

2517
01:50:56.605 --> 01:50:58.025
and how many carbons there are,

2518
01:50:58.245 --> 01:50:59.665
and you name it appropriately.

2519
01:51:00.725 --> 01:51:05.585
Um, and then they end with aim. So CH four has one carbon.

2520
01:51:06.045 --> 01:51:09.905
So the stem for the name is meth and therefore it's an lk.

2521
01:51:10.045 --> 01:51:12.745
So it ends in a, so you call it methane.

2522
01:51:15.075 --> 01:51:17.775
So molecules that have the same molecular formula,

2523
01:51:17.955 --> 01:51:20.495
but different molecular structure, I known

2524
01:51:20.495 --> 01:51:21.615
as structural isomers.

2525
01:51:21.635 --> 01:51:23.655
And this happens quite commonly with lcss.

2526
01:51:23.955 --> 01:51:28.615
So methane, ethane and propane can only form one structure.

2527
01:51:28.925 --> 01:51:32.655
However, C four H 10 can form two structures.

2528
01:51:32.715 --> 01:51:36.375
And as you can see here, you get your butane,

2529
01:51:36.585 --> 01:51:38.135
which is your standard ade.

2530
01:51:38.235 --> 01:51:41.295
But then here you get this branched molecule.

2531
01:51:41.435 --> 01:51:44.015
Now the naming of branched molecules, I don't want you

2532
01:51:44.015 --> 01:51:47.615
to worry about, but this is no longer butane as much

2533
01:51:47.615 --> 01:51:50.335
as it has the same number of carbons, the same number of S.

2534
01:51:50.335 --> 01:51:52.055
This is no longer butane.

2535
01:51:52.725 --> 01:51:57.625
This is now a propane

2536
01:51:58.545 --> 01:52:00.225
molecule with a side chain.

2537
01:52:00.365 --> 01:52:01.425
So propane

2538
01:52:01.425 --> 01:52:05.025
because it's got three, is its longest chain, plus

2539
01:52:05.845 --> 01:52:07.345
an extra molecule here.

2540
01:52:07.485 --> 01:52:10.345
And this extra molecule here means

2541
01:52:10.375 --> 01:52:14.305
that you've got propane plus this extra carbon here,

2542
01:52:15.035 --> 01:52:16.905
which allows it to

2543
01:52:18.605 --> 01:52:20.655
essentially have a chain off it.

2544
01:52:20.655 --> 01:52:22.095
And we refer this chain as methyl,

2545
01:52:22.095 --> 01:52:23.815
but you don't need to worry about that too much.

2546
01:52:25.675 --> 01:52:29.295
So then we go, well, how do we name everything?

2547
01:52:29.405 --> 01:52:31.615
Well, we name everything using this,

2548
01:52:32.245 --> 01:52:34.615
this very fancy work called nomenclature.

2549
01:52:34.615 --> 01:52:36.775
Nomenclature refers to the methodology

2550
01:52:36.995 --> 01:52:39.695
of naming hydrocarbons and organic homologies.

2551
01:52:40.475 --> 01:52:43.575
El canes are named by finding the stem and adding the aim.

2552
01:52:43.835 --> 01:52:45.605
As we've already discussed, you get methane,

2553
01:52:45.825 --> 01:52:47.285
but nomenclature is really common.

2554
01:52:47.425 --> 01:52:49.205
And you find that as you move

2555
01:52:49.205 --> 01:52:50.565
through different homologous series

2556
01:52:50.665 --> 01:52:52.045
and you add different things,

2557
01:52:52.105 --> 01:52:54.005
you always come back to nomenclature.

2558
01:52:54.225 --> 01:52:57.005
And as you can see here, this is a great little page

2559
01:52:57.005 --> 01:52:59.285
that shows you all of the stems you need to know.

2560
01:52:59.505 --> 01:53:02.605
And then just some examples for Al Canes specifically,

2561
01:53:02.605 --> 01:53:04.045
because that's all I wanted to go through today.

2562
01:53:04.305 --> 01:53:06.125
I'm not gonna go through ques, I'm not gonna go

2563
01:53:06.125 --> 01:53:07.725
through alkins and I'm not gonna go

2564
01:53:07.725 --> 01:53:09.365
through any functional groups.

2565
01:53:09.845 --> 01:53:12.765
I just wanted to go through the very basics of hydrocarbons.

2566
01:53:12.765 --> 01:53:15.085
And essentially what you can see here is all

2567
01:53:15.085 --> 01:53:16.325
of the stems that you need to know.

2568
01:53:16.665 --> 01:53:18.005
And you do need to know these.

2569
01:53:18.055 --> 01:53:21.245
These will eventually become like a second language to you,

2570
01:53:21.265 --> 01:53:22.605
but you do need to know them.

2571
01:53:24.505 --> 01:53:25.565
Now. Last little slide.

2572
01:53:25.945 --> 01:53:28.565
Our nomenclature follows a set rules.

2573
01:53:28.705 --> 01:53:32.805
And these set rules are set by what we call the I-U-P-A-C,

2574
01:53:32.805 --> 01:53:35.405
which is just an international science place

2575
01:53:35.405 --> 01:53:37.005
that has a different way of naming things.

2576
01:53:37.005 --> 01:53:38.325
And that's what we use in Australia.

2577
01:53:38.465 --> 01:53:39.685
So that's what we use here.

2578
01:53:40.015 --> 01:53:41.285
Don't worry about what that means.

2579
01:53:41.835 --> 01:53:43.965
Essentially, this is just the rules for naming.

2580
01:53:44.505 --> 01:53:47.125
Now, I'm not gonna go through these rules on the basis

2581
01:53:47.265 --> 01:53:49.365
of you haven't been through a lot of this content,

2582
01:53:49.585 --> 01:53:51.405
but I wanted this slide here for a reason.

2583
01:53:51.555 --> 01:53:53.685
Because when you start organic chemistry

2584
01:53:53.745 --> 01:53:55.805
and you start to learn functional groups, you start

2585
01:53:55.805 --> 01:53:57.125
to learn different homologous series.

2586
01:53:57.125 --> 01:53:59.405
You start to learn two of something

2587
01:53:59.425 --> 01:54:01.685
or three of something, you are gonna come back to it

2588
01:54:01.685 --> 01:54:03.645
and say, how do I, how do I find a way

2589
01:54:03.645 --> 01:54:05.525
that I name these without getting confused?

2590
01:54:06.205 --> 01:54:07.445
I want you to come back to these rules.

2591
01:54:07.495 --> 01:54:09.285
These are the rules on how to name things.

2592
01:54:09.865 --> 01:54:11.965
You need to understand each of these things first.

2593
01:54:12.345 --> 01:54:13.685
And we haven't been through them today.

2594
01:54:13.685 --> 01:54:15.245
So I'm not gonna go through this in detail.

2595
01:54:15.545 --> 01:54:18.885
But this is a slide that is available to you.

2596
01:54:19.615 --> 01:54:22.045
It'll be on this recording, it'll be in the slides.

2597
01:54:22.395 --> 01:54:24.845
Have a screenshot of it so you can always come back to it

2598
01:54:25.145 --> 01:54:26.445
and go through these rules.

2599
01:54:26.445 --> 01:54:28.525
When you struggle with naming molecules

2600
01:54:28.665 --> 01:54:31.205
and hydrocarbons as you start to advance in

2601
01:54:31.265 --> 01:54:33.405
how your hydrocarbons look when you start

2602
01:54:33.405 --> 01:54:34.845
to advance to molecules.

2603
01:54:35.755 --> 01:54:39.625
Like this one here, that's it loads like this one here.

2604
01:54:39.625 --> 01:54:41.385
When you start to advance to molecules like this

2605
01:54:41.605 --> 01:54:44.985
or molecules like this one here,

2606
01:54:45.685 --> 01:54:47.145
you probably will never have to name something like that.

2607
01:54:47.145 --> 01:54:48.425
So don't worry. But this one here,

2608
01:54:48.565 --> 01:54:49.985
you definitely will have to start to name.

2609
01:54:50.365 --> 01:54:53.225
So as you advance those molecules, these rules

2610
01:54:53.815 --> 01:54:56.105
will be a great tool for you to use.

2611
01:54:57.285 --> 01:54:59.705
So beyond that, that is everything for today.

2612
01:54:59.825 --> 01:55:00.945
I don't wanna go through anything more.

2613
01:55:01.235 --> 01:55:03.745
We've nearly hit two hours. It's a lot of content.

2614
01:55:04.325 --> 01:55:06.265
If you've got any questions, please look in the chat.

2615
01:55:06.265 --> 01:55:07.465
They've probably already been answered.

2616
01:55:07.655 --> 01:55:09.025
Otherwise, really good luck.

2617
01:55:09.025 --> 01:55:11.265
I'll be seeing you throughout the year, um, with some

2618
01:55:11.265 --> 01:55:12.305
of the other lecture series.

2619
01:55:12.725 --> 01:55:14.185
Um, and I'll see you then.
